www.ford.com 


ONLY THE NEW FORD F-150 
BROUGHT HOME THE PRESTIGIOUS 
1997 MOTOR TREND 

TRUCK OF THE YEAR AWARD. 


ONLY STANDARD 
SUPERCAB THIRD DOOR. § 


IT'S THE ONLY TRUCK 
WITH SO MANY ONLYS. 


THE NEW FORD F-SERIES. 
THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS: 5 


е 


ONLY TRUCK IN ITS CLA‘ 
WITH AVAILABLE OVERHEAD CAM 
V-8 ENGINES — INCLUIDING THE 


NEW 54L TRITON™ V-8. [5 d d / 
? " This One 
килене ШП 
ZF9U-YKL-CSUD 


Forgive us for sounding 
immodest, but this is, after all, 
the Trinitron® picture tube. 
Trinitron television, the world's 
only vertically flat screen, 

once set an entire industry on 
its ear. And since then, 

has kept it on its toes. Because 
we haven't stopped 

innovating, Trinitron technology 
is the standard in picture 

Clarity, color, and sharpness. 
Maybe that's why so many loyal 
TV watchers have become loyal 
Trinitron owners. Or could it be 


the other way around? 


SONY. 


4 хоку ru OW S ме IV 
зон at итин. oct or new 


{©1996 Sony Electronics, Inc Sony and Turon are 
trademarks of Sony AN rights reserved. нер Глен sony com 


The TV you own when you can own any TV. 


Trinitron 


b 
60 
Calling all ‘Vette lovers: 
- The new Corvette is here. 


Ы 


Meltdown 

Is Miami in danger 

, of becoming a scuba 
site? Two scientific 
camps disagree. 


Cover photo by Galen Rowell 


54 

What went 

wrong? 
, Breedlove 
ч ponders his 
transonic 
trip. 
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THE WHAT'S NEW MAGAZINE 


What's New: 
Digital 
camera 

uses Mini 
Discs. 


A TIMES MIRROR MAGAZINE 


10 Commanding your spreadsheet by 
voice, personal satellite phones, 
tracking bees by radar, and more. 


5 Letters 


8 125 Years of 
PoPULAR SCIENCE 
Great moments in 
aviation and space. 


Newsfronts: 
21 Automotive 
25 Computers & Software 
26 BeyondHere 
28 Home Technology 
31 science& Technology 
34 Electronics 


71 FYI 
79 Product Information 


92 Looking Back 


Founded in 1872 


Volume 250 Number 2 


sports meet the military in a rugged off-road truck. 


44 
Crossing the Mojave 
Desert in a stealthy 
war-truck. 


50 On Earhart's Wings Pilot Linda Finch aims to 
finish Amelia Earhart's mysterious flight. 


54 Incident at Black Rock Blasting off to break 
the sound barrier on land, Craig Breedlove and the 
Spirit of America took one of racing's wildest rides. 


CELEBRATING 


60 21st Century Corvette ‘ake a peek at the 
best two-seat sports car that about $40,000 will buy. 


66 Digital Cable TV Stung by satellite TV, cable 


TV mounts a digital counteroffensive. 


Chronicling our 
quest to conquer 
the sky. 


DEFENSE. 


Kareem Abdul-Jabbar - Veteran Shaver 


ILLEGAL DEFENSE. 


Kevin Garnett - Rookie Shaver 


Lose the foam. SAVE YOUR SKIN. MM 
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Speed Burners and Melting Ice 


ANTARCTICA'S PAST IS A major part of long-range climatic forecasts. Mostly, 
we have presumed the south pole as a stable, icy land mass. But controversial re- 
search now suggests that trees once grew there. If the south pole was a watery 
world before, could it someday melt again? We sent reporter Beth Livermore to 
Antarctica to find out more from two sharply divided scientific camps. 


There is no past indicator to tell what happens when a land vehicle breaks 


the sound barrier. America's most enduring speed racer, Craig Breedlove, may 


have the closest hint, based on his 675-mph clocking at Black Rock, Nevada, last fall. Reporter Peter Brock 
was there for the record-seeking run that fell short—but that surely ups the ante for new attempts this year. 
The closest you may want to get to land speed excess is behind the steering wheel of the new Corvette. 
Don Sherman offers technical and driving analysis, and Jim Schefter takes us behind the scenes of the car's 
development.—Fred Abatemarco, popscied@aol.com 


Bigger, Not Better 


YOUR ARTICLE on large sport-utili- 
ty vehicles had a fitting title: *Big 
Bad SUVs" [Dec. '96]. It disturbs 
me that so many people buy such 
vehicles without regard to safety or 
their own budgets. As car drivers can 
confirm, SUVs hinder other drivers" 
vision and their ability to see a few 
cars ahead or to look for oncoming 
traffic. Also, with their higher 
bumpers and greater mass, SUVs 
can cause greater danger to people 
in cars during accidents. Lastly, in 
addition to their hefty initial price, 
SUVs are expensive to maintain— 
with low gas mileage, more expen- 
sive tires, etc. I understand using 
SUVs for outdoor activities, but as 
a commuter vehicle for one or two 
people, are they really worth it? 
Atul H. Patel 
Royal Oak, Mich. 


GPS in Action 


“NEW DIRECTIONS for GPS" [Dec. 
'96] covered many uses for the 
Global Positioning System. But one 
that wasn't mentioned is a prison 
system that needs no walls or cells. 
When fitted with a device, some of 
the convicted could continue living 
in their own homes and working at 
jobs without requiring incarceration 
in prisons. This system, which is 
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under development in some areas, 
would be cheaper than conventional 
prisons ($32 per day instead of $47 
per day), would allow tracking of 
those who may try to escape, and 
would keep the convicted employed 
so that they may repay victims. 

H. Stewart Bradshaw 

Presiding Judge, Superior Court 
Yuma County, Ariz. 


THE LAST paragraph of *New Direc- 
tions for GPS" asks us to imagine 
playing a relaxing round of golf with 
the assistance of GPS. Well, at the 
El Conquistador country club in 
Oro Valley, Arizona, you can do just 
that. The country club has a fleet 
of 109 golf carts equipped with 
Prolink that, using differential GPS, 
gives yardage measurements to the 
hole from the cart. 
KarKrzee@aol.com 


Thank you for reminding us. We 
covered a similar system, ProShot, 
in "What's New" [June '96] that is 
used at Pebble Beach in California. 


What About Kali? 


I AM UPSET with the article “Inter- 
net Gaming" [Dec. '96]. You omit- 
ted Kali, an Internet gaming system 
that has more than 70,000 users 
and 200 servers in 33 countries. It 
has a one-time registration fee of 


HOW TO CONTACT US 
Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: PSReader@aol.com 

Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: PSLetters@aol.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: AskPopSci@aol.com 


‘SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
or change of address please write to: 
Popular Science 

P.0. Box 51286 

Boulder, CO 80322 


POPULAR SCIENCE ONLINE 


Visit our World Wide Web site at 
http://www.popsci.com 


PopularScience 


LETTERE 


$20, including free upgrades, which 
is cheaper than paying monthly 
fees for other services. All you need 
is Kali, an Internet connection, and 
the game you want to run. 

Cory Wikel 


cewikel@concentric.net 


Indeed, Kali is a bargain alternative 
we should have mentioned. But Kali 
is really an Internet matchmaking 
service, not a gaming network. The 
upshot is that you have to find oppo- 
nents with low “ping” values, or 
game play can be slow. But it does 
work, and the selection of games is 
quite good. You can check it out at 
http://www.kali.net 


Underground Education 


IN ADDITION to using a decommis- 
sioned missile site as a home [“Home, 
Sweet Silo,” Nov. ’96], another great 
use is as a high school. Jackson 
Heights High School in Holten, 
Kansas, is built over a missile site 
and opened in the fall of 1969. 
Much of the underground area was 
converted to classrooms and also 
serves as a good tornado shelter. 
Daymon C. DeVader, class of '85, 
is4ps@topeka.cjnetworks.com 


Electric Driving 


I READ WITH great interest “The 
Electric Experience" [Nov. '96], 
which describes what to expect 
from owning General Motors’ ЕУІ 
electric vehicle. My conclusion: 
Despite the high-tech motor and 
computers, it’s a $30,000 golf cart. 
Ray Crim 
Peninsula, Ohio 


UNLIKE ELECTRIC vehicles, natur- 
al-gas vehicles use simple, proven, 
and existing technology—and so 
they would cost far less overall. If 
half the brouhaha and research and 
development on electric vehicles 
were expended in the natural-gas 
arena, the result could be many 


times better for both present and 
future generations. 
David Benedict 
Beaverton, Ore. 


BEFORE WE GET the electric car 
that we have been promised for so 
long, let’s consider what could hap- 
pen if a large number of people 
begin to drive electric cars. The elec- 
tric-power-generating system may not 
be able to handle it, causing power 
shortages, increased rates, and the 
need to produce more electricity. 
Boyce Griffith 
Oak Ridge, Tenn. 


Audacious Choice 


ONLY AMERICANS could have the 
audacity to select FoxTrax as one of 
the “Best of What's New" [Dec. '96]. 
It is an affront to hockey fans 
everywhere. People who have trou- 
ble following the puck should train 
their eyes and learn to pick up on 
subtle cues—like the direction play- 
ers skate or sticks clashing over an 
object on the ground—instead of 
relying on crude graphic “enhance- 
ments.” Would you have selected 
this technology if it had been 
inflicted on baseball? 
Andrew D. Murphy 
tychoman @inforamp.net 


Restricted-Use 
Appliances 


GINA SMITH TOUTS a company’s 
move toward specialized computers 
called Interactive Digital Electronic 
Appliances (IDEA) in Beyond Here 
[Nov. 96]. I fail to see how having 
several specialized appliances can 
be advantageous over a computer. 
A kitchen-assistant box can only 
give me recipes. But with a com- 
puter, I could find a recipe on a 
CD-ROM, print it out, save it, and 
then e-mail the recipe to a few 
of my friends. 
Michael Pare 
mparel @gl.umbc.edu 
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Encarta 


The Microsoft Network gives you an 


encyclopedia 


with color photos, interactive maps, links to related topics, 
and continuous updates. The only thing it doesn't do is collect dust. 


For a free one-month, unlimited trial* call 1-800-FREE MSN. 


IMICTO SO 
Where do you want to go today? 


* Some restrictions may apply. Call for details. ©1996 Microsoft Corporation. All rights reserved. 
Microsoft and Where do you want to go today? are registered trademarks and MSN is a trademark of Microsoft Corporation. www.msn.com. Dept. 6300. 


[ИН YEARS OF PopularScience 


EDITED BY BOB SILLERY 


Aviation & Space Chronicling man's 


quest to fly and to explore beyond the sky. 


opular х= 
Science : Finally, Flight 


Nei eiie T THREE MONTHS after the Wright 
Brothers made history, we wrote 
m in March 1904, "Too much 
praise cannot be awarded these FEBRUARY 
gentlemen." Their accomplish- 
ments came "at considerable 


ible Bomber 


risk of accident...[and] without BREAKING NEW GROUND in 
У 24 financial help." In 1929, we cel- covering stealth aircraft, we 5 
JW ebrated the 25th anniversary of revealed "the secrets of the 4 
i s their achievement. plane that radar can't see." 
ДЕ true and aside story of the 
рим. 
SUE 
Comet Collision à 
bia's 
THE SHOEMAKER-LEVY comet's Columbia's Triumph 4 


REPORTING FROM near the launch of 
the space shuttle Columbia, the first 
reusable spacecraft, we described 
the “crackling sounds of rockets” 
shaking the ground and “wrapping 
us in cocoons of noise and light.” It 
was, we said, the dawn of a new Р 
age of space travel. 


collision with Jupiter was the 
celestial event of the century, 
pelting the planet with 
the force of 50 million 
atomic bombs. Virtually every 
telescope in the world was 
directed on the event, as 

was the editorial focus of 


POPULAR SCIENCE. 
AUG/SEPT 


* 
At Last, Company 
AFTER painstaking detec- ' 
tive work, scientists 
є 


announced they had 
found signs of 
fossilized life on 
a meteor from Mars. Even 
Skeptics admitted it might 
not be a false alarm. 


Black Holes 


WHEN SENSORS aboard the 
Explorer 42 spacecraft detected 
an X-ray source in the constella- 
tion Cygnus, scientists hailed 
the discovery of an "extraordi- 
nary new phenomenon"—a 
black hole. Discovery of more 
massive holes lay ahead. 


Breaking the Sound Barrier 


BLASTING AVIATION into the supersonic era in October 
1947, Capt. Chuck Yeager became a hero with the right 
stuff. Poputar Science previewed Yeager's craft, the Bell X-1. 


The Spirit of St. Louis 


ON MAY 22, 1927, CHARLES LINDBERGH was our hero, but a few 
months later, we profiled his airborne partner, analyzing part by part 


the marvels of the monoplane, its engine, and its precision instruments. 
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One Giant Leap 


OUR ISSUE accompanied 
Neil Armstong's first strides 
on the lunar surface, pro- 
viding a step-by-step guide 
to what we termed "the 
conquest of the greatest 
engineering challenge we 
have ever faced." 


Discovery of Pluto 


“TT BEHAVES differently from other 
planets. Its orbit is so askew that 


astronomers hesitate to declare it a planet 
with certainty,” we wrote of the discovery of 


the ninth planet in our solar system. 


Also Noted... 


* Requirements for flight We 
speculate on what it will take, 
JANUARY 1894 

* Robert Goddard's plan to 
hit the moon with a rocket, 
APRIL 1920 

* Boeing 707s and other 
planes bring the corners of 
the globe within the reach of 
tourists and business travel- 
ers, AUGUST 1956 

* Walking in space We detail 


Sikorsky’s 
Helicopter 


SETTING A DURATION record (a 
little more than an hour) for 
such craft, Igor Sikorsky's VS- 
300A helicopter helped 
expand aviation’s capa- 
bilities for short hops, from 
airport to city, from city to 
suburb—even from battlefield 
to battlefield. 


the challenges astronauts face 
in FEBRUARY 1967 

* Concorde SST We take our 
readers into the supersonic trans- 
port's cockpit, OCTOBER 1973 
The Hubble Telescope We 
spell out “The Trouble with 
Hubble” in OCTOBER 1990 

* Discovery We analyze NASA's 
smaller, faster, cheaper mis- 
sions, MARCH 1996 

* VentureStar We present the 
shuttle that you may someday 
fly, OCTOBER 1996 


MHAT S NEW 


THIS PC COSTS only $999, but still 
packs some hardware punch. The 
muscle comes from a 586-level AMD 
75MHz processor, a 1GB hard drive, 
16MB of RAM, a 4X CD-ROM drive, 
stereo speakers, and a 33.6Kbps 
modem. Most of the software normally 
bundled with PCs is absent, however, 
which accounts for the low price 
tag. You do get Windows 95 and an 
Internet browser from MindSpring. 
The machine is small, thanks in part 
to a 10.4-inch LCD screen. Overall 
dimensions are a mere 11 by 15 by 
3.25 inches. Monorail, Inc., 2000 
Powers Ferry Rd., Marietta GA 30067. 


ball retains more of the ener Щй y.the-club, for tonger 
drives. The Series consists of spin; distance, and batata versions 
priced from $35 to $43 a doz son Sporting Goods Co 

8700 W. Bryn Mawr Ave., С ДИ ДЕЙ 


Video by Telephone 


THE LATEST VIDEOPHONE comes from Colby Systems, but un- 
like previous models, this one isn't for everybody. The price: 
$5,000 each—and you need at least a pair. Although it's 
still a bit herky-jerky, the picture on the M-1400 is the 
best we've seen to date—the phone transmits video at 20 
frames per second. And with video inputs and outputs, 
it interfaces with other video devices—you 
could plug in a camcorder, for exam- 
ple. Colby Systems Corp., 
2991 Alexis Dr., Palo 
Alto, CA 94304. 


Ley 


Candy from Fruit? 


SOON YOU COULD satisfy your sweet tooth more nutritiously 
with candy made entirely from fruit. A formula using fruit 
puree, starch, and gelatin allows for fruit content far greater 
than 5 percent, the highest concentration 
until now. The concoction can 
be molded and extruded 
into a variety of fun 
shapes. Though the 
formula can yield as 
much as 30 percent 
fruit now, researchers 
are aiming for the 
whole banana. Agricul- 
tural Research Service, 
USDA, Albany CA 94710. 


Mini Disc Camera 


THE MINI Disc didn’t quite catch on in the United 
States as a music storage device, but Sharp hopes 
for a warmer reception when its MD Data Camera 
MD-PS1 hits our shores later this year. The digital 
camera stores up to 2,000 images on one disc, 
and can record audio when the image is captured, 
or add sound later on. Images are stored in 30 
blocks of 72 images and can be deleted within 
the camera. The camera is available only in Japan 
for an undisclosed price. 
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[TIHAT’S NEW 


A SLED THAT handles like a toboggan, SkiKart offers the 
excitement of downhill skiing from the seat of your pants. 
Zigzag through a slalom as the flexible seat and elongat- 
ed skis combine for deft responsiveness. It's designed to 
dismantle and carry easily. You can purchase SkiKart by 
mail for about $385, and it's expected to be available 
soon in the United States. Raymond Sims Ltd., Trentside 
North, West Bridgford, Nottingham NG2 5FA, England. 


Online Fun and Games 


WHAT DO YOU call a cross between static CD-ROMs and ever- 
changing online services? The folks at 7th Level (972-498-8100) 
call it KidsWorld, a new Web-based entertainment and educa- 
tion service for kids. The $10 monthly fee allows access to 
myriad games and learning activities on the KidsWorld site 
(www.kidsworld.com). The subscription also gets you the com- 
pany's CD-ROM titles, such as Virgil Reality and Lil’ Howie, and 
a free CD-ROM every three months, effectively paying for itself. 
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WHAT'S МЕ 1 


Super Shovel 


THIS COMPACT, lightweight 
shovel invented by engineers at 
Loughborough University in Eng- 
land would be a wise addition 
to the backpack of anyone plan- 
ning a serious winter trek. The 
prototype shovel folds flat, tak- 
ing up about the same space 

as a large book, but it is strong 
enough for digging out of heavy 
snow. Anna Seddon, Loughbor- 
ough University, Loughborough, 


Custom Dictation 


DRAGONDICTATE FOR Windows Singles is a series of voice-recognition 
programs that are customized to work with popular applications such 
as Word, WordPerfect, Excel, 1-2-3, and Notes. Each uses 
Dragon Systems' large-vocabulary speech-re- 
cognition engine, so you can dictate text as 
well as issue program commands. A Pentium 
system with 16MB of memory is recommended. -~ «e» 
Each sells for $99. Dragon Systems, Inc., 320 

Nevada St., Newton MA 02160; 800-825-5897. 


Big New Looker 


WHEN COMPLETED, this optical telescope will boast a mirror surface 
eight times larger than any before it—for views of stars 10 times 
fainter than with today's ground-based telescopes. The Extremely 
Large Telescope will forgo expensive tracking motors and instead fix 
the 29-meter mirror at 55 degrees, enabling it to scan 70 percent of 
the sky. Construction may begin by 2000 and could cost $200 million. 
University of Texas at Austin, McDonald Observatory, Austin TX 78712. 


Leicestershire, LE11 3TU, England. 


Eyes onthe Scene 


MEDIC-CAM, developed by the Army Re- 
search Laboratory, allows medics in the field 
to transmit video footage of wounded sol- 
diers via satellite to doctors virtually any- 
where in the world. A miniature 7mm- 
diameter, high-resolution color camera 
mounted on a lightweight visor, along with 
a microphone and earpiece, allow the doctor 
and medic to communicate. Currently used 
by the military, the device could aid rescue 
operations during earthquakes, hurricanes, 
terrorist bombings, or other disasters. 


New Dune Buggy 


THE HEULIEZ Intruder all-terrain 
vehicle not only looks tough, it is 
tough. With wide tires on 17-inch 
wheels and nearly 12 inches of 
ground clearance, the ATV is at 
home on the roughest ground or 
in streams as deep as two feet. 
The Mercedes 3.2-liter 210-hp 
four-speed automatic engine pro- 
pels the vehicle up 80 percent 
grades. Locking differentials en- 
hance off-road traction. Groupe 
Henri Heuliez, 252 Boulevard St. 
Germain, 75007 Paris, France. 
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Give your 
'Eyes ie 


v Scream 


about. 


Absolute 3D graphics. You want them to scream. 


You want them to be real. You want them to be 534° 
The What: The S3d acceleration chip makes your 
games, Internet 3D, and all Windows applications 

dance, When you match S3d logo hardware with 

538 logo software, you get the best 2D graphics, 
the most realistic 3D, and an affordabie price. 

The Where: Seek S3d on computer systems 
Compaq? Dell, Hewlett-Packard, and 
'd Bell: Find S3d on accelerator boards 
from Diamond Multimedia, Number Nine, 
and STB, Demand S3d on games from 
Interplay; Activision, Eidos, and Mindscape, 


The Why: You want 3D so real it screams. 


ff. 
Find 


DEMAND 


hit our web site for the 
real stuff: seek.s3.com 


538 is compatible with Windows 95, 
Windows 3.1, Windows NT, and OS/2. 


WHAT'S МЕЛ 
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Assault Bridge 


TECHNOLOGY BEING developed for composite mobile assault bridges, which enable armed forces 
to move over ravines and ditches, could assist the nation's infrastructure as well. A prototype | 
design now being tested is lightweight—less than 9,000 pounds, compared with 12,500 pounds 4 
for existing metallic designs—yet strong and durable enough to support 70-ton tanks. The de- 


sign is being developed by the University of California at San Diego with funding from the De- * 
fense Advanced Research Projects Agency and the Federal Highway Administration. 

Space Phones 1 
PERSONAL SATELLITE telephones will make it t 
easier and cheaper for you to phone home— 

even from the most remote places on earth. Multimedia Master 

Globalstar hopes to begin service in two years 

with stationary rural phones (shown) and hand- HEWLETT-PACKARD'S 7300 series of Pavilion 4 


held models, rather than today's briefcase- and home PCs for 1997 are loaded with the latest 


laptop-size phones. The system will use 48 low- 
orbiting satellites that will be launched starting 
next July. Service costs will vary depending on 
carrier, but may be as little as half of today's 


multimedia gear. The Pavilion 7350P, for exam- 

ple, is powered by a Pentium/166 processor and 
comes with a 16X CD-ROM drive, 3-D graphics, a 
high-speed Universal Serial Bus (USB) port, and 


costs. Globalstar Limited Partners, 3200 Zanker 
Rd., Box 640670, San Jose CA 95164-0670. 


video-capture capability. It also comes with a 4 
built-in photo scanner and a new 

multimedia key- 
board with vol- = 


This Year’s Model шеси! 
г and phone 
MICROSOFT OFFICE 97, the latest version of message re- 
the productivity software ensemble used > trieval buttons, 
more than any other, includes new and — ,. o _ e cil J among other 
more tightly integrated editions of its features. The 
Word editor, Excel spreadsheet, and PowerPoint presentation graphics. 7350P model sells 
A “professional” version of the set also includes a new edition of its for about $2,300, 
Access database. Among the many improvements: Word's grammar not including monitor. a 
checker proofreads as you type, PowerPoint automatically creates http://www.hp.com.pchome1 = 


a summary slide, and Access lets you create databases that can 
be searched over the Internet. Microsoft (800-426-9400) has not р 
yet set pricing. http;//www.microsoft.com 


Mirror Times 


THE VERY LARGE Telescope, to be completed in the Chilean 
Andes by the end of the decade, will need very large mir- 
rors. In fact, its four mirrors, each measuring 8.2 
meters in diameter, are the largest in the world. 
After formation with a new spin-casting technique, 
the mirrors required cooling for several months. 
The European Southern Observatory will use the 
telescope to look far back into the universe's past. 
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jete Uninstaler to optimize your system, 
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NCYCLOPEDIA | 


у'97 The 1 
anew tn te N progam iy a about 06 West and soe awl 
Create mutimeda presentations —Explore more information about the human body and пен set of challenges followin pp an 
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Wire tue Tru, Sera 
With Windows 


Computer Tutor. 


Em Children's Ed. 
DOSAVING.1 386, 1 mb or MAC LCIN, 4mb, M, Knowledge Adventure. 
Strategy Game. 


z 
"7 DOS 486/66, 8mb, M, Virgin Entertainment 
Nickelodeon: Director's Lab Children's Ed. 
WIN3.1 486, Вт, M, Viacom New Media 

NCAA Championship Basketball Sports 

Р DOS 486/66, 8mb, J K, GTE Interactive 


МАШ m. M, 


How To Select CD-ROMs For Your System. 


For all tiles, the minimum system requirements ı 


Each selection includes the following important information: minimum system 
required, minimum CPU required, minimum amount of RAM required, and 
required peripherals (Memouse, J=joystick, K=keyboard, P=printer). 


A whole new way to get the most exciting CD. 
games, reference, edutainment and more – all at reat prices! Just write in the selection 1 
numbers of the 2 CD-ROMs you want for $9.95 each, plus shipping and handling. In 

you agree to buy 4 more CD-ROMs in the next 2 years, at our regular prices Ш 
(ителү aso se $28.9 ри shipping and handing) - = апа you may cancel member- 
ship at any time after doing so. What's more, you can get one more CD-ROM right now Ё 
for the low price of $19.95 and have less to buy later (See complete details in coupon). 
Free CD-ROM magazine sent approximately every 4-6 weeks (up to 13 times 
a year) reviewing out Featured Selection — plus scores of atra choices, including 
many lower priced CD-ROMs. And you may also receive Special Selection mailings up to 
four times a year. (That's up to 17 buying opportunities a year!) 
Buy only what you w; you want the Featured Selection, do nothing — it [| 
willbe sent automatically. I you'd prefer an alternative selection, or none at all, stale, 
response card always provided by the date specified. You'l always have 14 days to decide; р 
nol, you may return the selection at our expense. 
Mone nay Suis Bonus Plan. If you continue your membership after futfling Ш 

баіо you bo gie for ur generous bonus pan terabes you io erjoy great 

oce fe D- ROMs you want — for as long as you decide to remain a member! I 
10-Day Ri: ‘ial. We'll send details of how Columbia House CD-ROM 
Direct works along with your introductory package. If youre not satisfied, retum everything 
wifi 10 days a Gu a ore Pra i rcd c po ТОРГОЙ. 
Act now, membership in CD-ROM Direct may be limited, 


For fa: 


Check us out online! For more titles...to order. 


http://www.columbiahouse. com/edrom П 


Invention Studio Children's Ed. 
Ven 486/50, 8mb, M, Discovery Channel 
Computer Tutor. 
marcas 
NHL ^96 Sports 
WINS.  8mb, M, J, K, 
Treasure Island Adventure 
.1 486/66, 8mb, M, Activision, Inc. 
808 Great Letters Gen. Reference 
WIN3.1 386, 4mb, M, Great Bear 
Adventure 
WIN3.1 486/33 or MAC 68040, 8mb, M, Discovery Channel 
The 7th Guest. Interact. Game. 
005 386 or MAC LCIII, 4mb, M, Virgin Entertainment 
Command And Conquer Strategy Game 
005 486/66, 8mb, M, Virgin Entertainment 
d Fle Plus 3D. Home/Personal 
em? WIN3.1 386, 4mb, М, IMS! 
Peed Up Mother Goose Deluxe Children’s Ed. 
WIN3.1 386 or MAC LCIII, 8mb, M, Sierra 
Virusnet 
WIN3.1 386, 2mb, M, Just Softworks 
raft: The Great Game 
486/66 or MAC 68030, 8mb, М, swan ж. 
Nascar Racing Driving Sim. 
Berit Live spanish T л 
9 Bet utor 
Clip-Art Lay NIG T Se or AC Gaii mb M Sera Т 
WIN3.1 386, dmb, M. [у Precision at Sots Travel 
Les е 
Children's Ed. 


T Columbia House CD-ROM Direct 0, Pe coue 


5086806 Zork Nemesis ‘Adventure 5065802 
00548899 fn or MAC PAG, тоть M, Aton пе 
5073200 Gen. Interest 5087408 
WI Aor MAC 6809. ать M, Doe Clone 
5089701 Gabriel The Beast Within Adventure 5080405 
WINS 4867 or MAC 68040, Bb, M, Sierra 
5085303 Are You Afraid Of The Dark? Children's Ed, 5072905 
DOS 386/33 or MAC LC, 4mb. M, Viacom New Media 
Sumo Nick Jr. Play Math Childrens Ed, 5072707 
rii WINS 1 486/33 or MAC 68030, 8mb, M. K, Viacom New Media 
shear Netscape Navigator 
Bl quick & Easy Computer Tutor. 5082508 on 
5004700 WH 48633, Brb, nial oar L3 ADM 
Ret, 5060603 
5050208 MS RES МАС LCI, 8mb, M, ADA M Gor, [e 
Mavis Beacon Teaches Typing 40 "ого oral 
ment WINS 13868, 8mb, M K, Mindscape 
c Home/Personal 5071303 
el icu cpm 
me Deluxe CD  HomePaond 5050703 
WT Ss n M КР Inda Sofa hc 
Corel бай Cip Art Library 5010201 
enn ФАМУ or MAC LCI, 2mb, MKP Go т 
5001300 кг! Game 504502 
DOS ЖЕ or MAC LCI, 8mb, M Sera Д 
ETT Freddi Fish And The Case Children’s Ed. 5091400 
V. of The мі Seeds Chirens Ed. S579 — TM 
5071204 WINS. 486/33 ог ), 8mb, M, Humongous Entertainment ndge Adventure 
Chessmaster Strategy бате 5089605 
5037502 WINS 48666, mb, M, 
ware entr Guide Travel 5065909 
5081302 1386, mb. M, Compton's New Media 
Strategy Game 5027404 
5079801 WN B6 ce MAC LCI, b, M, Vin intera 
Li p 
эт Quick & Easy Internet Guide 5122 
IG 14883 та, M, Inh Stars Ie 
5089404 Day Planner Home/Personal 5070701 
WI 45 m6 M. Stay 
5081005 The 11th Hour Interact. Game 5054309 
005 486/68, mb, M, Virgin Entertainment 
5089503 Children's Ed. 5086107 


: MR Mess or MAC on Вт, M, Creative Multimedia. 


recommended (unless otherwise indicat- 


Yes, please enroll me under the terms outlined in this advertisement. As a member, | need buy just 
4 more CD-ROMs at your regular prices within the next oes 
Send my CD-ROM selections for: (check one only) LPC (1) [L Macintosh (3) 


Write in the ection #'s bek 
Send me these 2 CD-ROMs for just $9.95 each n | an 
plus $1.75 each shipping/handling (total $23.40) 


Buy your first selection now and have less to buy later! 
C Also send my first selection for $19.95 plus $1.75 shippinghhandling which I'm adding to my $23.40 
payment (total $45.10). | then need buy only 3 more (instead of 4) in 2 years. 


Please check how paying: L My check is enclosed. (ВҮМ/ВҮО) 

О Charge my introductory CD-ROMs and future CD-ROM Direct purchases to: (ВҮМВҮЯ) 

О mastercard Г] Diners cub L amex C visa C Discover 

Account Noe Ex Dale Золе 

My main CD-ROM interest is: (check one) (ce: You эге always free to choose from any category) 

CI Entertainment Education. Edutainment О Productivity 
(АЕ chicrens ttes) 

Name. Phone ( ) 

Address, Apt. 

City State. Zip 


Important! Did you remember to choose PC or Mac? Will your selections run on your үйөт? 
Note: Columbia House reserves the right to request additional information, to limit Steere reject an 

appicaton, orto cancel any membership. Ofer imáed to residents of the contiguous United States. Residents of 
Massa, Наке. Puerto Fico US tentois, APO and EPO aderesses pioase rtie for seperate ollet: 

Applicable sales tax added to all orders. S972NP [100] 61997 The Columbia House Company. 


WHAT'S NEM 


PHILIPS MEDIAS A Story About Me: In the 
Backyard CD-ROM is more than interactive—it's 
personal. Using a scanner or digital camera, you 
can add photographs of family or friends di- 
rectly into the program. Kids can watch them- 
selves ride on a bumble bee, for example, plus 
record their own voices and narrate the story. 
The $40 program runs on Macs or Windows PCs. 


Sea Power 


THE LA RANCE TIDAL power plant in the Brittany region of 


France is the largest and oldest such facility in the world, 


producing 240 megawatts. Now, after 30 years of operation, 
the plant is getting a major tune-up: A 10-year $78 million 


project will renovate each of the 24 turbines while the 
plant continues to run. The turbines are spun, producing 


electricity, as the tides flow and ebb each day. EDF, Service 
de Presse, 2, rue Louis Mural, 75384 Paris Cedex 08, France. 
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No Tools Needed 


NO MORE time-consuming battles with 
a wrench to level the cutting deck on 
the WideBody Lawn Tractor from Mur- 
ray of Brentwood, Tennessee: You can 
make the adjustment in less than a 
minute, without tools. A lever drops 
the deck onto a flat surface—a garage 
floor, say—and then can be used to lift 
the deck back into place. The tractors 
will range from about $725 to $1,400, 
depending on the model, and will sell 
nationwide this spring. 


Postfilter cartridge 


MACguard filter 
shutoff mechanism 


Prefilter 
cartridge 


Water Rinse 


Reverse-osmosis 
membrane 


FILTER MEMBRANES for 
water purifiers that work 

at a house's point of entry 
typically last one to three 
years and can cost $60 to 
$100. The Kinetico Drinking 
Water II Plus helps double 
the life span of the mem- 
branes. A small bladder col- 
lects water from the unit's 
reverse-osmosis filter. This 
pure water then rinses the 
membrane surface, clearing life-shortening 
deposits. Prices range from $900 to 
$1,100, installed. Kinetico Inc., 10845 
Kinsman Rd., Box 193, Newbury OH 44065. 
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Its full 
of surprises. 


y lv% 


* Dakota has more room. 


* Dakota Club Cab has more 
rear seating capacity. 


* Dakota Club Cab's rear 
passengers face forward. 


* Dakota is the only one to offer 
а 40/20/40 split bench seat 
with mini business console. 


* Dakota Club Cab is the only 
one with storage bins under 
the rear seat. 


* Dakota is the only one to 
offer an overhead storage 
console. 


* Dakota is the only one with a 
counter-balanced hood, which 
stays open without a prop rod. 


* Dakota is the only one to 
include a cassette player with 
the standard radio. 


Dodge Dakota 


Regular Cab. 
56.4 cu. ft. 

Club Cab (front) 
56.4 cu. ft. 

Club Cab (back). 
28.3 cu. ft. 

Total Club Cab. 
847 cu. ft. 


Forward-facing 
bench seat 


40/20/40 split bench 


Standard 


Available overhead 


console with eveelass 


storage, garage door 


opener storage, trip 


computer, temperature 


gauge and compass 


Counter-balanced 


AM/FM cassette 


„this ce 


Comfort & Convenience 


Ford Ranger 


Regular Cab: 
52.5 cu. ft. 


Club Cab (front): 


52.7 cu. ft. 


Club Cab (back): 


13.6 cu. ft. 
Total Club Cab: 
66.3 cu. ft. 


Inward-facing 
jump seats 


Not available 


Not available 


Not available 


Prop-rod 


AM/FM 


Chevrolet S-I0 


Regular Cab: 
55.6 cu. ft. 

Club Cab (fr 
55.6 cu. ft. 

Club Cab (back): 
9.7 cu. ft. 

Total Club Cab: 
65.3 cu. fi. 


Inward-facing 


Jump seats 


Not available 


Not available 


Not available 


Prop-rod 


AM/FM 


tainly will 


* Dakota is the only one with 
standard dual 


airbagst CI 


* Dakota is the only one in 


which the seat belt travels with | ў 


the front seat as а standard 
feature. 


* Dakota Club Cab is the only 
one to feature a 
shoulder belt 
for driver- and 
passenger-side 
rear occupants. 


* Dakota is the only one to offer 
a self-dimming rear-view 
mirror. 


* Dakota offers bigger exterior 
mirrors, for a large field of 
vision. 


* Dakota is the only one to offer 
the Early Accident Response 
System, a feature designed to 
unlock the doors and turn on 
the dome light to facilitate 
rescue in the event of certain 
types of collisions. 


* Dakota is the only one with an 
electro-coat painted frame for 
superior corrosion protection 
and durability. 


ai Wi. 


Safety Featur es/Durability 


Standard 


Ford Ranger 


Standard driver-side 
airbag, optional 
passenger-side airbag 


Optional 


Lap belts only 


Not available 


31.5 sq. in. 


Not available 


Wax coating 


Chevrolet 5-10 


Standard driver-side 
airbag only 


Not available 


Lap belts only 


Not available 


41.0 sq. in. 


Not available 


Wax coating 


surprise you... 


p Ҹ The new Dakota 


can take 
you almost 
anywhere. 


Rear-wheel anti-lock brakes 
are standard on the 
all-new Dakota. 


We stand behind the name Dakota, with 


our Customer One Care™ 3-year or Ашы ш d And its 
36,000-mile bumper-to-bumper warranty ч А i 
р р 8 braking and steering, Ене 


апа 3/36 Roadside Assistance: handling, cavernous interior and 
you can opt for four-wheel É 
9 numerous comforts make getting there 
3 anti-lock brakes. š E З 
You сап opt for a premium just as enjoyable as being there. 


Infinity? stereo system 


with cassette and CD There are up to five i 

player in the new cupholders in 

Dodge Dakota. all. Hey, уои The bed can be 
Eight speakers in never know turned into a 


when some shelf, so you 


ix locations kick 4 A 
thirsty friends don’t have to 


out some real 


^ concert- ате адаа take everything 
quality need а тае. оцу just to get to 
sound. that one thing on я 


] ' the bottom. It’s a 
convenience on top of a convenience. 
S | | | 
I [ 2“ I ? ? 
“u)\ We code many 


of the new Dakota's For more surprising facts, 
plastic parts for Once again, Dodge opens new „~ call 1-800-4-A-DODGE, 
Ё the day they can be doors for Dakota owners. This or visit our Web site at 


- recycled. Because, like ti sh availabl ^ k | 
you, we think the world of ш. PEERS AIA Tm http://www.4adodge.com 


the environment. 


Club Cab Sport 4x4 Sport 4x2 


The New Dodge Dakota y 


Towing & Payload 


* Dakota has up to 1300 Ibs. 
more available towing. 


* Dakota has over 900 lbs. 
more available payload. | 


* Dakota offers a greater 
maximum GVWR. | 


* Dakota offers a greater | 
maximum GCWR. | 


* Dakota has a larger bed. 


* Dakota long bed is the only 
one that holds 4'x8' building 
materials with the tailgate 
closed. 


"s 


in 9 
ГЫ.) 


Chevrolet 5-10 
5500 lbs. 


Ford Ranger 


6000 lbs. 


WM 1650 lbs. 


5160 Ibs. 5150 Ibs. 


9500 lbs. 9500 lbs. 


Short Bed 
Length: 71. 
Width. 
Depth: 16.4” 
Volume: 374 cu. ft. 


Bik mg Bed 


| Volume: 43.5 cu. ft. Volume: 48.1 cu. ft. 


Comparisons vs. Ford Ranger & Chevy S-10 based on data available at time of printing. 
Always wear your seat belt for a fully effective airbag. Rearward-facing child seats cannot be used in standard cab models. 
"4x2 model; 4x4 model: 108.2" ** See limited warranty & restrictions at dealer. Excludes normal maintenance & wear items. 


Paper contains ten percent recycled material. e» 


The New Dodge Dakota 
Its full of surprises. 


Power 
О 1 Ford Ranger 


* Dakota offers three Magnum* ЈА 4.0L V-6 
engines: a standard I-4, a V-6 
and the only V-8 in the class. 


* Dakota has more available 30 @ 4400 rj 160 € 4200 rpm 
horsepower. 

* Dakota has more available 300 Ib/ft @ 3200 гр! 220 lb/ft @ 3000 rpm 
torque. 

* Dakota has more standard 2.5L 1-4 2.3L 1-4 
horsepower. @ 5200 rj 112 @ 4800 rpm 


135 lb/ft @ 2400 rpm 


zs. * Dakota has more 
Я standard 
torque. 


Ride & Handling 


Ford Ranger 


гас! 
which enhances stability. 


* Dakota has a longer wheel- (SWB/Club Cab (SWB/Club Cab) 
base, which makes for a 112.0/130.9 1079"/125.4" 
smooth ride. 


| * Dakota’s 
turning circle 
— is smaller than 
Ranger s and S-10's short 
wheelbase and Club Cab 
2WD models. 


* Dakota has standard power Standan Rack-and-pinion 
rack-and-pinion steering on not available 
4x2 models. 


* Dakota 4x2 has larger 75RI5 P195/70R14 
standard tires for great road 


contact and traction. 


Chevrolet 8-10 
4.3L V-6 


190 @ 4400 rpm 


250 lb/ft @ 2800 rpm 


2.2L 14 
118 @ 5200 rpm 


130 lb/ft @ 2800 rpm 


Chevrolet S-10 


Front/Rear 
2WD 55.0°/54.6" 
4WD 57.2") 


(SWB/Club Cab) 
108.3'/122.9" 


36.9413" 


Rack-and-pinion 
not available 


P205/75RI5 


ПШНАТ'$ NEW 


PCTunes 


EVER WISH your PC could 
tune in your favorite music 
radio stations? Some newer 
multimedia PCs can do it, but you 
can easily add the capability to almost 
any Windows PC with Minolta's (201-825- 
4000) PC FM receiver. The small, $50 adapter plugs 


| 

| into a PC's 25-ріп serial port (you сап use an in- A Walk in the Forest 

| cluded adapter cable for nine-pin ports) and relays 

{ its audio to your sound card so you can listen UNLIKE TREE-harvesting machinery with wheels or tanklike 

| through your PC speakers. http://www.minolta.com crawlers, the Plustech Forest Harvester causes little soil erosion 


and won't damage tree roots. The 10-ton machine gets around 
on six knee-jointed hydraulic legs with 22-inch rubber-booted 


A Cut Above circular feet. A joystick control allows precise maneuvering in 
cramped spaces. A band saw mounted on a 27-foot telescoping 

SKIL IS RIGGING its circular saws for do-it-yourselfers with boom can fell trees up to 20 inches in diameter. Plustech Oy, 

features the pros like. Saw depth, for example, is easy to ad- Lokomonkatu 15, Box 306, 33101 Tampere, Finland. 

just and is highly visible 

on the rear of the blade 


guard. High-power mod- 
els have a clever and safe 
way to lift the blade 
guard—leaving both 
hands in place, you sim- 
ply depress a lever with 
your thumb. The saws 
range from $50 to $80 
depending on the model. 
S-B Power Tool Co., 
4300 W. Peterson Ave., 
Chicago IL 60646. 


Flat is Beautiful 


EVEN SO-CALLED "flat" CRT monitors typically have slightly 
recessed corners that can distort images. But Panasonic's 
(800-742-8086) PanaFlat PF70 is a truly flat display, with 
vibrant colors and no apparent distortion at its edges, 
even when viewed from many angles. The 17-inch monitor 
supports resolutions up 

to 1,600 by 1,280 pixels, 
and employs Windows" 

Plug & Play system for easy 
setup. It sells for $999, 
http;//www.panasonic.com 


Detachable Digital 


H 
I 
[| 
| 
MINOLTA'S NEW Dimage V looks а lot like other digital cameras— 
until you pull off its lens. The rotating, detachable lens is tethered 
|| by a thin, one-meter (3.3-foot) cable, and the color LCD viewfinder 
| displays your movements so that you can get exactly the right 
angle. A macro function lets you zoom in as close as two 
1 inches, and an optional headband lens holder opens up 
| all kinds of photo possibilities. Resolution is 
|| standard VGA (640 by 480 pixels). 
It's expected to cost 
i about $700 to $800. 
Attp://www.minolta.com 
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WHAT'S МЕ 


Composite Corks 


NO MORE BITS of cork floating in 
your chardonnay. Sabaté, a lead- 
ing manufacturer of cork stoppers, 
has developed a composite cork- 
ing material that never decom- 
poses. Called Altec, the material 
is composed of pure cork that 

is crushed and sorted for bits no 
bigger than a millimeter, and 
then bonded with polyurethane 
to other synthetic materials for 
elasticity. The corks are in use 

in France and will soon start ap- 
pearing in the United States. 


FUJITSU'S DYNAMO 230 Portable 
drive is the first battery-powered 
magneto-optical storage device. 
Weighing a mere pound, this 
peripheral connects via a PC Card 
slot, not through the less univer- 
sal SCSI port or slower parallel 
port. Price: $500. Fujitsu Com- 
puter Products, 2904 Orchard N 
Pkwy., San Jose CA 95134. \ 
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Computer-Compatible Camcorder 


HITACHI'S MPEG camcorder makes transferring audio, 
video, and still images to a computer easier than ever: 
The camcorder's removable 260MB PC Card drive plugs 
directly into a notebook computer. Or, plug the palm-size 
camcorder directly into a TV. Each PC Card holds about 
20 minutes of full-motion MPEG video or 3,000 JPEG-for- 
mat still images at 352-by-240 resolution. Other features include a à 
3x optical/2x digital zoom lens that rotates 180 degrees and a 1.8- 

inch LCD screen/viewfinder. Price: about $2,000 to $2,500 in Japan. 4 


Race a Stock Car 


COMING TO A MALL near you: a racing simulator that pits you against s 
the sport's top drivers. Climb into a full-size Pontiac Grand Prix on a 

motion platform, and you're off. The car has realistic steering, pedals, 

and controls. The windshield is the visual display. The platform provides 

road noise and latitudinal G forces. Mariah Vision3 Entertainment LLC, 

898 Airport Rd., Glen Burnie MD 21061; http;//www.MariahVision3.com 


Dinos on the Move 


"RAPTORS TO REX: The Dinosaur Predators" is 

an exhibit that includes more than 100 skeletons, 
graphics, and sculptures of dinosaurs—such as this 
sculpture of an Acrocanthosaurus. The exhibit is traveling 
around the country, and this month it's at Southwyck Mall 
in Toledo, Ohio. Prices range from $5 for adults down to 
$1 for each child in a school group. Raptors to Rex Foun- 
dation, 69725 Eisenhower Rd., Sturgis MI 49091. 
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Toe 
Tracking the Buzz 


BEES AND OTHER pollinators are dis- 

appearing in distressing numbers 

worldwide, so British researchers are 

experimenting with a harmless way 

to track the insects and gather in- 

= formation that could help preserve 
them. A radar tracking system emits 
a signal; an antenna weighing only 
three milligrams that's affixed to a 
bee reradiates the frequency, so the 
insect's travel can be monitored. 
Institute of Arable Crops Research- 
Rothamsted, Harpenden, Hertford- 

н shire, А15 220, England. 


Catch the Wave 


THIS HIGH-SPEED V.34 modem gives net surfing a 
colorful twist: You customize your modem with 
skin-tight covers, called “surfsuits,” 
available in Citrus Lemon, Tanger- 
ine Dream, Lagoon (green), and 
Purple Royale. Data compres- 
sion is included, as are a 
Netscape browser and soft- 
ware for voice, data, and fax. 
The Surfer should be available 
in the United States later this 
year for about $220. Psion Dacom 
plc, Dacom House, Presley Way, Crown- 
hill, Milton Keynes MK8 OEF, England. 


High-Speed Stealth 


THE U.S. NAVY'S Mark V SOC— 
Special Operations Craft—is 
specially configured for covert 
operations. The hull design is 
nearly invisible to radar and the 
placement of the hydrojet drive 
system eliminates the telltale 
water spray inherent in other high- 
speed designs. The craft has a top 
speed of 50 knots and a range 

of 600 nautical miles. It can be 
transported anywhere in the world 
via aircraft within 48 hours for 
deploying and returning troops. 


Peel ’n’ Stick Lenses 


THESE FLEXIBLE lenses transform 
any eyewear into reading glasses. 
The lenses are held in place by 
molecular attraction—like oil- 
change stickers on a windshield— 
so they peel off readily for 
transfer to different glasses. Cur- 
rently available in nine strength 
levels, Optx 20/20 lenses cost 
about $25 and are for normal eye- 
wear; MagnOptx lenses, at $30, 
are designed for use on safety 
glasses. Neoptx, 2205 152nd Ave. 
NE, Redmond WA 98052; 800-344- 
2020; http://www.neoptx.com 
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EJUTOMOTIVE 


EDITED BY DAN McCOSH 


О РІКБТ DRIVE | 
Honda's Light, Bright CRV 


BOUNCING DOWN a back road on 
the Hawaiian island of Lanai in 
Honda's new CRV sport-utility vehi- 
cle, you quickly notice you aren't 
really bouncing all that much. It's 
the first sign that Honda isn't merely 
joining the crowd with this new 
sport Ute—the first to come directly 
from the drawing boards of this in- 
novative Japanese automaker. 

The CRV's smooth ride on rough 
trails is due to the fully independent 
upper and lower A-arm suspension, 
which is a long-travel version of the 
suspension on Honda sedans. The 
quiet, stiff body structure is a unit 
body instead of the body-on-frame 
construction popular with sport- 
utility-vehicle aficionados. Honda's 
combination of features is unique, 
and several other manufacturers are 
expected to follow in short order. 

This type of construction pro- 
mises a carlike sport utility, with 
ride, fuel economy, and highway 
handling that are superior to con- 
ventional SUV design—and 
off-road capabilities 
that are inferior. 
These generaliza- 
tions hold true 
for the CRV, but 
a few important 
and unusual 
characteristics 
stand out in 
its design. 


The CRV package is light (3,124 
pounds) and roomy, with a smallish 
103.2-inch wheelbase. It's a high-visi- 
bility driving environment, with lots 
of rear-seat legroom and a low sill 
height that makes climbing aboard 
easy. Interior features include a tiny, 
folding serving table between the 
front seats. In the rear, a picnic table 
hides underneath the rear carpeting, 
behind the 50-50 split fold-down 
seats. It's a package with unexpected 
finesse in ride, roomi- 
ness, and handling, 
considering the CRV's 
compact dimensions 
and base price of less 
than $20,000, includ- 
ing air conditioning 
and four-wheel drive. 


A roomy interior (above) belies the compact 
exterior (right). A new mechanical AWD 
system is mated to a new, 2.0-liter 
four-cylinder powerplant, 
combining utility 
and economy. 


The new 2.0-liter, four-cylinder 
aluminum engine generates 126 
horsepower—adequate for the weight, 
but it’s no stump-puller. The all- 
wheel-drive system includes a new 
mechanical clutch that is activated 
by the speed difference that occurs 
when the front wheels slip. The sys- 
tem lacks a low range, which means 
that descending steep grades will de- 
mand constant riding of the brakes. 
Ground clearance is good, but the 
exhaust system tends to clip rocks 
on the crown of the road. 

Honda has designed an SUV for 
those who don’t need or perhaps don’t 
even like “real” sport utilities. It’s a 
people and picnic hauler, 
good for snowy roads, but 
not dirt ones.—D.M. 


Fully independent suspension 
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Why you should pay $349 for this radio. 


Obviously, it better not be just another 
radio. This one isn't. Quite simply, the 
Bose® Wave® radio gives you sound 
that's richer, more natural, more life- 
like than you've ever heard from a 
radio. Many people think it actually 
sounds more like a stereo system. It's 
no exaggeration to say you have to 


hear it to believe it. 


Finally, Bose sound 

from a small radio. 
The Wave radio is from Bose, one of 
the world's leading makers of audio 
equipment. A few years ago, we 
undertook the task of getting Bose 
quality sound from a small radio. To 
do it, we used our patented acoustic 
waveguide speaker technology. Just as 
a flute strengthens a breath of air to 
fill an entire concert hall, the wave- 
guide produces room-filling sound 
from a small enclosure. 

Touch a button and hear your 
favorite music come alive in rich, life- 
like stereo sound— sound that 
lets you hear every note 
the way it’s meant to 
be heard. Which 


is why it’s 


well worth $349. No matter what 


kind of music you enjoy, the Wave 


radio will truly increase your listening 
— 
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pleasure. Consider that Popular 
Science honored the Wave radio with 
a “Best of What’s New” 


Business Week named it a “Best New 


award. 


Product of 1994” And it measures 
just 4.5"H x 14" W x 8”D, so it's 
small enough to fit almost anywhere. 
You can listen in your bedroom, living 


room, kitchen, or any room. 


Great sound made easy. 
In addition to great sound, we built 
in an array of easy-to-use features 
no other radio gives you. Operate the 
radio from across the room with 
the credit card-sized remote control. 


Pre-set your 


favorite six 
AM and six 
FM stations 
and switch 
between them 
at the touch of 

a button. Bring 
great sound to your 
favorite recordings by 
connecting the Wave 
radio to your CD or cassette 
player. Or connect your TV or 
VCR to make your favorite pro- 


grams and movies come alive. 


Call now and make 
six interest-free payments. 
We don’t expect you to take our word 
for how good the Wave radio sounds. 
You really have to hear it to believe it. 


The Wave radio is available directly 


from Bose. Use the toll-free number 


En ossi 


or the coupon to request more 
information. Or call to learn about 
our in-home "m 

trial and our 


satisfaction 


guarantee. 
And if you call today, you can 
enjoy the convenience of six interest- 
free payments. 

Call 1-800-845-BOSE, ext. R3954, 
or send the coupon today. 

You've had a lot of radios— 
small radios, portable radios. It’s 
time you owned the best-sounding 


radio —the Bose Wave radio. 


Call 1-800-845-BOSE, 
L—— — ext. R3954. ——— 
Mr./Mrs./Ms. 
Name (Please Prine) 
Address 
Tiy State Zip 
( ) 
Daytime Telephone 
( ) 
Evening Telephone 
Mail to: Bose® Corporation, Dept. CDD-R3954, 
The Mountain, Framingham, MA 01701-9168, or 
fax to 1-508-485-4577. Ask about FedEx? delivery. 


MTI GE 
Better sound through research » 


101997 Bose Corporation. Covered by patent rights issued and/or pending. Installment payment plan option is not to be used in 
combination with any other offers. Price and/or payment plan are subject to change without notice. 
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Softer Airbags Coming 


1 
i 
i 
' 
| 
SPURRED BY considerable contro- ! 
versy, the National Highway Traffic ! 
Safety Administration (NHTSA) has; 
proposed a series of steps aimed at Н 
making airbags safer for children H 
and smaller adults. ' 
Airbags have been blamed in the | 
deaths of about 50 people in low- i 


PREVIEW 


Montero Sport 
Makes the Grade 


MONTERO HAS a little brother, but the 
Montero Sport, Mitsubishi's slightly 
downsized five-passenger vehicle, is 
no slouch, on-road or off. During two 
days of driving on Arizona's mountain 
roads and desert trails, the four-wheel- 
drive Montero Sport was nimble, pow- 
erful, and even comfortable, taking 
creeks and concrete with equal ease. 
Three four-door Montero Sport 
versions are offered. The entry-level 
ES is citified, with a 2WD powertrain 
and a 4-cylinder, 134-horsepower, 
2.4-liter engine; a five-speed manual 
transmission is standard. Upscale 
models offer a 173-hp, 3.0-liter en- 
gine with either 2WD or 4WD, and a 
choice of automatic or manual trans- 
missions. Other options include 
leather seats, upgraded sound sys- 
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speed crashes since 1993, including 
a disproportionate number of chil- 
dren and short adults. The deaths 
represent a very small percentage of 
accidents in which airbags have de- 
ployed, but such deaths are expect- 
ed to mount as the number of cars 
with airbags increases. 

Proposed changes include warn- 
ing labels advising that small chil- 
dren ride in the back seat in all cars 
equipped with airbags, and a reduc- 


tems, and a variety of other niceties, 
such as an unusual combination com- 
pass/outside air thermometer. 

On the road or on the trail, the 
Montero Sport proves that it's a match 
for the competition. With the transfer 
case in the 2WD version, the ride is 
smooth. Visibility is excellent, with 
sightlines that are considerably higher 
than the average traffic. The Montero 
Sport with 4WD doesn't hesitate at 
mud (and presumably snow), and grips 
both upslope and downslope trails with 
easy security. And on the steepest 
and rockiest trails, the 4WD-low set- 
ting nearly turns the Montero Sport 
into a robot—it crawls steadily up or 
down, giving the humans inside time 
to monitor the terrain. 

Sticker prices on the Montero Sport 
begin at $17,700. A fully loaded Mon- 
tero Sport XLS will go out the door at 
nearly $33,000.—Jim Schefter 


The Montero Sport is a midpriced sport-utility vehicle with nimbleness, power, and comfort. 


tion in the speed at which airbags 
deploy. Currently, airbags in U.S. 
cars are designed to deploy quickly 
enough to protect an unbelted 
adult, which generates more force 
than does the speed required to 

aid an occupant wearing a seat belt; 
at such a speed, an airbag hitting 

a child or adult too close to the bag 
could cause fatal injuries. The 
NHTSA also plans to allow car 
owners to have the airbags discon- 
nected, a practice that currently is 
illegal except in some pickups that 
have a factory-installed "kill" switch 
that resets the system when the en- 
gine is restarted. 

Other airbag proposals require 
new technology that will sense 
where occupants are seated, 
whether they're using the seat 
belts, and how much each occupant 
weighs. Sensors that rely on in- 
frared readings or seat pressure are 
under development.—D.M. 


Toyota's Lean Burner 


TOYOTA SAYS IT has completed de- 
velopment of a new direct-injec- 
tion, lean-burning gasoline engine 
and will install it in a production 
car this year in Japan. 

Toyota claims fuel economy is 
30 percent better than with an 
equivalent conventional two-liter 
engine, with a 10 percent improve- 
ment in torque and better throttle 
response. The fuel economy is in 
the range of a conventional pas- 
senger-car diesel, only slightly less 
than that of a direct-injection 
diesel, which burns fuel with a heat 
content higher than gasoline. 

The direct-injection system 
sprays a lean fuel mixture directly 
into the cylinders, close to the 
spark plug. This differs from 
today's most common fuel-injec- 
tion systems, which inject the fuel 
into the intake manifold.—D. M. 
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APPARENTLY, OUR COMPETITION MUST 
THINK THE THIRD DOOR IS JUST A FAD. 


WHAT, LIKE TELEVISION? 


[THE CHEVY S-10 IS THE ONLY COMPACT TRUCK 
TO OFFER YOU A THIRD DOOR:] 


As he unloaded all of his scuba gear from his Chevy" S-10* Extended-Cab, Bill began 
to wonder, “Why don't other compact trucks have a third door? Do they think they'll just go away?" 
As Bill came face to face with a ravenous tiger shark, he chuckled, “Yeah, like reruns went away.” 


For more information visit www.chevrolet.com or call 1-800-950-2438. 


CHEVY S-10 LIKE A ROCK 


AUTOMOTIVO 
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wheel-drive system adapted from an 
all-wheel-drive sports car. 

Called the All-Mode 4WD system, this 
new electro-hydraulic method is bor- 
rowed from the Nissan Skyline, available 
only in Japan. The All-Mode system can 
vary the torque split between the front 
and rear wheels in any combination, 


Infiniti’s Sporty SUV 


A LUXURY SPORT-utility vehicle from 
Infiniti delivers all the comfort you 
might expect, but what separates the 
new QX4 from the rest of the black-tie- 
and-tuxedo pack is an innovative four- 


Infiniti's new QX4 offers a unique all-wheel- 


drive system that engages automatically. from zero in the front and 100 percent 


AClean Machine 


A NATURAL-gas-powered Civic GX 
sedan, billed by Honda as "the 
cleanest vehicle ever made with an 
internal combustion engine," will 
make its first appearance this fall. 

There is a hitch: This natural-gas 
Civic will cost $4,500 more than its 
standard LX counterpart. However, 
the emissions of the GX are so low 
that they are nearly unmeasurable," 
says Honda research vice president 
Ben Knight. 

Such a level is made possible 
by Honda's efficient VTEC engine 
design; a higher 12.5:1 compres- 
sion ratio to capitalize on natural 
gas' higher octane; precise fuel 
management; dual catalytic con- 
verters; and, of course, the 
cleaner-burning properties of nat- 
ural gas. This Civic's driving range 
is a respectable 305 to 340 miles 
per fill-up.—Ron Cogan 


Chrysler Beefs Up 


WHEN CHRYSLER launches its all- 
new 1998 LH models, the cars will 
feature a line of aluminum V6 en- 
gines, which is clearly the most dra- 
matic single-year change ever in 
Chrysler powertrains. 

The revamped engine lineup will 
power a new range of mid- and full- 
size Chrysler products later this 
year. Chrysler claims that the new 
lineup has the highest power for a 
given displacement of any compara- 
ble production engine. The en- 
gines include a 2.7-liter 
model that produces 
188 horsepower, a 
3.2-liter, 200 horse- 
power engine, and 
a 3.5-liter version 
that puts out 250 
horsepower. Still, 
fuel economy is 
expected to be 
improved by 10 per- 


in the rear, to 50 percent front and rear. 
Once you select All-Mode, the sys- 
tem kicks in automatically when it de- 
tects the throttle opening, when accel- 
erating from a standstill, or when it 
senses wheel slippage. Otherwise, all 
power is sent to the rear wheels. All- 
Mode proved very effective when cor- 
nering in a test drive, particularly 
when driving over intermittent patches 
of ice. Under slippery conditions, it 
was easier to keep the vehicle moving 
in the direction we wanted to go. 
All-Mode works well for the driver 
who doesn’t want to think about 4WD 
options. A manual high/low lever 
overrides the electronics for off-road- 
ing. There is also a lock mode that 
keeps the torque split in a 50/50 posi- 
tion. Standard 2WD can also be se- 
lected. The base price on the QX4 is 
$36,045.—Frank Vizard 


cent, with hydro-carbon emissions 
reduced by about 30 percent. Chrysler 
says the engines are capable of 
meeting California’s low-emission 
standards by the year 2000. 

All are 24-valve, SOHC engines 
with cast aluminum blocks. The ig- 
nition system uses an individual coil 
on each spark plug. Structural details 
add to the stiffness and reduce noise, 
Chrysler says. Main bearings are se- 
cured with six bolts, and the trans- 
mission case is reinforced. 

The different displacements are 
modular, and share most major com- 
ponents. The design was developed 

x with a new “rapid pro- 
totyping system" that 
makes a casting mold 

from a model 
built with layers 
of paper, stacked 
to duplicate the 
finished casting 
shape.—D.M. 


V6 shares сотро! 
with two other engines. 
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ROCK IN A HARD PLACE ] 
Nine inch Nails The Downword ри 
(TV T/interscope) А. 47+6739 
Tom Рену & The Heartbreakers 
Greatest Hits [MCA]. 47.4411 
PBryan Adams So For So Good (A&M) 467738 
Stone Temple Pilots Purple (Анапе 465963 
R.E.M. Automatic For The People (Warner Bros.) 44-8522 
ZI Top Greatest Hits (Warner Bros ] 43.8010 


day Сона! 


ELITIIUIS 


After a year of free music, 
we just keep going 
and going 
..and going 
чапа going. 


U2 Achtung Baby (sland) 4301213 
Benatar Bes! Shots (Chrysalis) 40-1646 
Туре О Negative October Rus Roodrunner) 16-5977 
Joe Jackson Greatest His AAM) 15-6802 р 
Pantera The Great Southern Геп (оме) А — 1545713 
Schoolhouse Rock! Rocks Various Arias 
Пахат 15-1373 
| Gin Blossoms Congratulations m Sory (ABM) 14-8171 
Bonnie Raitt Rood Tested (Capel) 14+2745/39+2746 
Melissa Etheridge Your 1те Secret [nonc] 14-0954 
Pretenders iie OF View (Worner Bros.) 13-9592 m 
Groon Day insomniac (Reprise) А 13.9477 (Capricorn) a 
| Red Hot Chili Peppers One Hot Minulo 13.5335 / 
| (Warner Bros] А 13-6804 A 
F AC/DC BoliBreoker [easivenl] 13+5830 Е 
Everclear Sparkle And Fade (Capitol) 13.0070 
Billy Squier Greotes His (Соро) 1262887 L _THE ADULT ALTERNATIVES 
Collective Soul (Анапи) 12-2192 а The Blowfish Cracked Rear View (Allontic) 4867553 
Goo Goo Dolls A Boy Named Goo (Warner Bos) 1261178 бый 1196 Bia Nees We 48-4741 
Van Halen Balance (Warner Bos) 11-0866 ve Throwing Copper Водо 
Bon Jovi Greatest His Crossrood [Mercury] 11.0395 Sheryl Crow Tessdey Night MAE GARABIA 
dimmy Page & Robert Plant No Олот sone) 10-8977 Violent Femmes Add Шр (1981-1993) 
"Pulp Fiction" Original Soundirack (MCA) А 1077151 (Reprise/Slash) 
RAM. Monster Warner Bros.) 10-3929 Talking Heads Siop Moking Sense (Sire) пева 
Blues Traveler Four (ААМ) 10+2699 Suzanne Vega Nine Objects Of Desire (ABM) waick/ 
Kiss Unplugged (Mercury) 15-2173 Catherine Wheel Lite Cors And Dogs (Mercuryl Reprisal a, 
Г) be Tori Amos Hey jupiter Atontic) 16-4228 & 
биотн THE Raven GEI dee un MD Food Dc Mala 
No More.” ЈА Parody) (Dove Audio] 3295 
L— Crowded House The Very Bes! OF. [Copie] 161778 
( CUTTIN' A RUG Nada Surf High/low (Elektra) 15.9665 
“Кс а The Sunshine Band The Bes ОГ. (Rhino) 41°341 qu mew jud. E 
Hits From The Heart Il Voriovs Arias reci 16.7361 n Aden wa Usi ens AMA 18.002 
] The Cure Wild Mood Swings (Elektro 15-5705 


p Себе Peniston m Movin’ On (A&M) 
Donna Lewis Now In A Minute (Atlonnc) 


[Worner Bros.) A. 


"Saturday Night Fever” Original Soundrack 
(Polydor) 


Eurythmics Grete! His (Aria) 
La Bouche Sweet Drooms [RCA] 
Ace Of Base Tho pry ere бы Artists pb hd ur 4 13-9279 
Real McCoy Another git 5 113662 Jewel Pieces Of You (Atlantic) 13.7463 
(л DES ONNA UMMER, Deep Blue Something Home finisrscope) 3337273 . n 
Pine VILAGE PEOPLE, AND ener $m no obligation 
GlorGlo MoRobER Joan Osborne Как (Bl Govila/Mercury) 12-6110 
кш шша те sweden oso ^^. ТО риу more 


pli 


Now Begin 
[Elektro] 
14-2828 


‘Bringing Down 
The Boe 


Tracy Bonham The Burdens Of Being Upright (sland) 152157 
The Refreshments Fizzy fuzzy Big & Buzzy Mercury) 1850540. 
Adam Sandler Who! The He! Happened fo Me 


Resident Alien (Sive/Elekira) А. 
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no obligation 
to buy more 


See details below. 


( BACK IN THE DAY 
Best Of Oldies But Goodies, Vol. 1 Vorious Artists 
Sound) 


47.8883 
47-1011 
42-4721 
4152247 
40-5308 


37-8406 
3745782 


Greatest His, Vol. 2 (Asylum) 


Creedence Clearwater 

20 Greatest Hits (Fantasy) 

‘America’s Grestes His (Warner Bros) 

James Taylor's Greatest His Warner Bros) 

The Steve Miller Band Greoles Hits 197478 
Соро) 

War The Best OF Wor.. .ond More (Avenue Records] 
Jim Croce Photographs & Memories (Sojo/Alontic) 
Frank Zappa Best Of..viclly Commercial Rykodisc) 
Elvis Presley The Number One Hits (RCA) 

Eric Clapton The Cream Of Eric Clapton (Polydor) 
Neil Young Harvest (Reprise) 


13.6721 


( TWANG TOWN 


Alan Jackson Who | Am [Aristo] 

Reba McEntire Storing Over (MCA Nashville) 
Mavericks Music For All Occasions (MCA Nashville) 
John Berry Faces (Copitol Noshvilla) 

Travis Tritt The Restless Kind [Worner Bros. 


McCready Ten Thousond Angels 
[BNA Records) 


Toby Keith Bve Moon (A&M/Noshvill) 
Bryan White Between Now & Forever [Asylum] 
Tracy Lawrence Time Marches On (Айопіс Noshville) 1 


16-4806 


Faith Hill Монег To Me [Warner Bros.) 
John Michael Montgomery (Allontic Noshville) 
Alison Krauss Now Tho! I've Found You (Rounder) 


13-4908 
12+1467 
Y 


Shania Twain The Woman In Me (Mercury/Noshvile) 1 
Trisha Yearwood Thinkin’ About You MCA/Noshvile] Y 
Brooks & Dunn Woiti On Sundown [Ario Noshville| 1092277 


JAMZ 


URBAN 
‘Salt-N-Pepa Very Necessary (Next 
Janet Jackson Rhythm Notion 1814 (A&M) 


Busta Rhymes The Coming [Elekro] A. 

Ц Cool J Mr. Smith (Del Jom/Mercury) А. 

R. Kelly Live) 

“Waiting To Exhale” Original Soundirock (Arista) 
Quincy Jones G's Jook Join! (Worner Bros./Qwest 
D'Angelo Brown Sugar (ЕМ) A. 

Coolio i! Tokes A Thief (Tommy Boy) А 


Mary J. Blige My Life (Uptown/MCA) 1123366] 

TLE Crozysexycool (LoFoce] 11.0650] 

Boyz П Men Il (Motown) 10-2681 
BREAKIN' THE 

Soft Cell Memorabilia (Mercury) 


Pic Enemy ír Takas A Nation Of Milions To Hol 


(EM) 
Porno For Pyros Good Gods Urge (Worner Bros | 


16«7247 
15.5929} 


13 
The Police Every Breoth You Toke, The Classics (A&M) 13+9675| 
Junior M.A.FLA. Conspiracy (Big Beat/Allonic) А 135988 
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on 
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Have you ever bought anything by malin the past? (27) Yee GINO ПӘС ММ pico. e at 
After that, | can choose 
ig How have you paid for your purchases? (Check all that apply): 3 mie CDs free. ТЇ де! І n 1 | receive а SEAT you dont 
O Cash (28) О Credit Card (29) О Check (30) O Money Order (31). LIII sed sm tous E bes look 
А бото buy more (А Shi í c iab ' 
арыш бё те Б donc 
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a Manes | ГЕТ arc ". 
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GIomMPUTERS & FJoFrrTwARE 
Our monthly Web filter 


EDITED BY CHRIS O'MALLEY (Addresses preceded by http://) 
Full Boar Cycles 


НАМОЕ СО PCs | se fllboa.com 


+ Buying and selling Harley hogs. 
Peeking Th rough on PCs. Most sell for $300 All About Beer 
i d „allaboutbeer.com 
‚ Smaller Windows Why run Windows ona PDA? For | Nene about brene, 
HAS THE DEATH of the personal one thing, it makes the whole affair 
+ The Museum of Dirt 


seem more familiar, and stream- 
lined versions of popular Microsoft 
applications such as Word and Ex- 


digital assistant been greatly exag- 
^ gerated? Maybe so. The PDA is be- 
ing reborn as a more practical, if less 


www.planet.com/dirtweb/dirt.html 
Earth from around the Earth. 


sensational, desktop PC helper. cel are included, which makes shar- Cyber Universe 
' U.S. Robotics reignited the field ing documents easier. More than 30 www.cyberuniverse.com 
^ with its Pilot, a $300 device that can software makers say they are writ- Tour an alien spaceship, we think. 
swap data with a desktop simply by ing programs for the WinCE system, The Sporting News 
E putting the PDA in a stand that re- too. For some, like Compaq, this is www.sportingnews.com 
mains cabled to the PC. Now, Mi- the first attempt at a handheld PC. For major league fans. 


Compaq's PC Companion has a 
touchscreen, a PC Card slot, and a 
two-way pager option for wireless 
e-mail. It runs for about 20 hours 
on two AA batteries. Using a mo- 
dem shortens battery life, however. 
Of course, small size and long 
battery life have their drawbacks. Perseus 
The displays on these PDAs are www.perseus.tufts.edu 
small and relatively dim, and the Ancient Greece, with Romans to come. 
Chiclet-size keys and penlike Windows to the Universe 
pointer may test your patience. www.windows.umich.edu/ 
Not everyone is doing Windows. View the stars via pictures and movies. 
In addition to the Pilot, other op- 
tions include Apple's Newton and 
Sharp’s Zaurus models— С.О. 


crosoft is hoping to pour gasoline on 
L that spark with a special version of 
its Windows operating system, called 


Architectural Dublin 
www.nua.ie/ArchDub/ 
The Irish capital's building beauties. 
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Think Quest 
www.advanced.org 
Student science and tech projects. 


Thunder Lizards 
www.geocities.com/ 
CapeCanaveral/6399/ 
Dinosaur facts and fiction. 


What is Forensic Science? 
users.aol.com/murrk/index.htm 
Answers to that leading question. 


An Introduction to Wildlife Diversity 
www.oit.itd.umich.edu/project/ADW/ 
How zoologists categorize species. 


Windows CE, for hand- 
held PCs. Casio, Com- 
paq, LG/Goldstar, 
Hewlett-Packard, NEC, 
| and Philips are among 
the spate of manufactur- 
И ers selling new WinCE 
based devices. All have 
the same rectangular 
shape, with clamshell 
lids and keyboards that 
make them resemble 


Particle Adventure 
pdg.lbl.gov/cpep/adventure.html 
Atom anatomy 101. 


Metamorphium 
www.multimedia.belllabs.com 
Chat with New Yorkers on a 
virtual subway. 


—Suzanne Kantra Kirschner 


o2 [97 25 


COMPUTERS & SOFTWARG| one ne 


[ BEYOND HERE | 
The Millennial Mess 


IT'S SATURDAY, 
January 1, 2000. 
Do you know 
where your li- 
brary books are? 
You’d better, be- 
cause they’re a 
century overdue. 
And that’s not 
the worst of it. Come Monday, 
your driver’s license, credit 
card, and insurance poli- 
cies will be canceled. 
That phone call you 

made on New Year's Eve? 
It'll run you into the mil- 
lions, as will the interest 
on the credit card you just 
lost. And it could take 
weeks or months to 
straighten it all out. 

Odds are, you've heard 
of the Year 2000 bug. It's 
the problem resulting 
from the fact that most 
big-computer software 
created in the 1960s, "705, 
and '80s records dates us- 
ing only the last two dig- 
its of the year—as in 
02/15/97. So, to many 
computers, the Year 2000 
(01/01/00) will look like 1900, since 
the “19” is assumed. And every day 
thereafter could be construed as 
occurring 100 years earlier. It's a 
seemingly small glitch that could 
wreak havoc for millions of Ameri- 
can consumers come the turn of 
the millennium. 

Alarmist? Look at the numbers. 
Analysts say that as much as 30 per- 
cent of all American businesses 
won't have their computer software 
ready in time for the date change. 
That could spell big trouble, not only 
for consumers but for the businesses 
themselves. Snags, lawsuits, and the 
cost of last-minute fixes could end 
up driving some 20 percent of all 


BY GINA SMITH 


companies out of business altogether, 
according to one estimate. 

You are probably wondering why 
the problem is so hard to fix. It isn't. 
It's just that there's so much to be 
fixed. Updating software to handle 
the new century is sometimes a 
matter of culling through millions 
of lines of code, and then finding 
and fixing every two-digit date refer- 
ence. One mistake and the entire 
operation may be unsuccessful. If 
routine bug fixes are akin to finding 


defective seats in a football stadium, 
the Year 2000 fix is more like repair- 
ing every wobbly chair in America. 
The problem is unlikely to affect 
your PC in any significant way. 
Dates don't matter much in most 
PC programs, and many of the ones 
that do matter have been fixed al- 
ready. Intuit says it has amended its 
Quicken checkbook program, for 
example, and Microsoft made 
changes to its Excel spreadsheet to 
handle new-millennium dates. You 
can generally expect the same of 
most PC accounting software. But 
the custom-fit software that runs 
larger computers is another, far 
more complicated, can of worms. 


Big deal? It could be. Milk could 
get spilled, as the dates computers 
see on cartons make them appear to 
be too old for sale. Planes might au- 
tomatically be grounded as airline 
systems mistakenly identify them as 
decades overdue for maintenance. 
Bank accounts could be frozen while 
the numbers are juggled. And don't 
even think about the government. 
The IRS has only recently started 
to fix its systems—and has a trou- 
bling history with technology. If the 
IRS doesn't convert in time, 

the government could 

come to a standstill. 
Even if a given com- 
pany does manage to 
fix its software, a major 
problem remains: Doing 
business and exchanging 
data with even one firm 
that hasn't fixed its own 
systems could reinfect 
other systems with erro- 
neous dates. It's no won- 
der CEOs have been 
silent on the subject. 
Lawyers, meanwhile, are 
salivating, and so are con- 
sulting companies that 
specialize in Year 2000 
updating. JP Morgan has 
come out with a report 
of the 10 public firms that 
stand to benefit most. If you 
play the market, I suggest you dig 
the report up. 

And speaking of digging, at 
least one Year 2000 consultant I 
spoke to proposed taking your 
money out of the bank and bury- 
ing it in the backyard. I wouldn't 
go that far. But it might be worth 
checking with your bank—and 
perhaps keeping a shovel handy. 


Gina Smith appears regularly on 
“Good Morning America," and 
nightly as host of The Discovery 
Channel's “Cyberlife.” Send com- 
ments to PSLetters@aol.com. 
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The Soul of the 
Next Machine 


SOME 50 YEARS after the com- 
puter era started with ENIAC, 
the movers and shakers of the 


puting are going to pause, mo- 
mentarily at least, to consider 
what the next 50 could bring. 

"The Internet is here. PCs 
are in homes. Now, many more 
people than nerds need to pay 
attention to which of the possi- 
ble futures we want to pursue," 
says Bob Metcalf, who is chairing 
the Association for Computing 
Machinery's ACM97 conference, 
designed to shed some light on 
those futures. ACM97 will be 
held from March 1 through 5, 
and will be open to the public. 
Among the featured speakers are 
Nathan Myhrvold, the leading 
technology guru at Microsoft; 
Vinton Cerf, one of the Internet's 
pioneers, now at MCI; and Murray 
Gell-Mann, a Nobel Prize winner 
in physics. The conference is 
being underwritten by such in- 
dustry heavyweights as Hewlett- 
Packard, Intel, and Microsoft. 

PoPULAR Sctence is also partici- 
pating, as a cosponsor of the 
ACM Vision of the Future essay 
contest. Students in grades nine 
through 12 who submitted an 
essay on how computer technol- 
ogy will change our lives over 
the next 50 years will be judged 
on the creativity and excitement 
they have conveyed. 

In addition to the conference, 
being held at the San Jose Con- 
vention Center, a World Wide 
Web site and book will chronicle 
the event. You can join the 
discussion on ACM's Web site 
by steering your browser to 
www.acm.org/acm97 after the 
conference.—Mariette DiChristina 
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The Learning Channel" 


New Tele-Streak keeps your 
calls, faxes, even modem 
transmissions, totally secure. 
Plus, saves you steps, too! 
You've heard the stories. Unscrupulous 
neighbors, business competitors, even rogue 
agencies, listening to the calls we make. Now fight 
back. Ifduring a phone conversation the green light 
goes out, someone has activated a tap or picked up an 
extension. Press the red button to resume talking, « 
now with caution. Plus, when Tele-Streak is 
installed on all your extensions, the extension 


you pick up automatically disconnects the 
others! No more running to turn off the 
Phone, 
Modem, 
Fax 
Protection 


answering machine. LED also tells you – 
before you pick up — if the line is in use. Like 
a mini phone system, protecting your faxes 
or modems from interruption, saving you 
steps, and insuring your privacy. Measures 
just 34" x 2" x 1" and requires no batteries. 
Bi Tele-Streak Tap Detector & Privacy Module 
#TRK-1000 $39.95 


Installs in seconds between your phone and wall jack. 


IF CARBON MONOXIDE LOOKED LIKE THIS 


WOULD YOU BE MORE CONCERNED ABOUT 


PREVENTING IT FROM ENTERING YOUR HOME? 


Carbon monoxide is an invisible gas that's as dangerous to your family as 


intruder you could possibly imagine. But it's also very preventable. Even 


though very few dangerous carbon monoxide incidents are attributable to home 


heating systems, Lennox and your local Lennox dealer recommend regular 


базе. ү к confortable lounge oun Éome GRE ва 


running safely as well as efficiently. something that also can save you money 


on your energy bills. And that, should be аг: гаг aa the wir you breathe, 


LENNOX 


WWW.DAVELENNOX.COM 


SAVE $50 ON 


A CARBON | 
MONOXIDE 


DETECTOR. 


LENNOX IS OFFERING + 
HOME CARBON 
MONOXIDE DETECTORS 
FOR sust $33.99 
tan $83.99 value) 
WITH THE PURCHASE 
OF А HOME COMFORT 
SYSTEM CHECKUP 
FROM YOUR LOCAL 
INDEPENDENT LENNOX 
ОБАЕВ. OFFER 
AVAILABLE WHILE 
SUPPLIES LAST, OWNERS 
OF SELECT LENNOX 
INNOVATOR PRODUCTS 
WILL QUALIFY FOR A 

* 
FREE CARSON MONOXIDE 
DETECTOR WHEN 
PURCHASING A HOME 
COMFORT SYSTEM 
CHECKUP FROM A 
PARTICIPATING LENNOX 
‘ 
DEALER OR CONTRACTOR. 
FOR YOUR LOCAL 
LENNOX DEALER, CAL 


1-800-9-LENNOX 


ШомЕ liECHNOLOGY 


EDITED BY JUDITH ANNE GUNTHER 


Clean-Air Design 
Goes forthe Glow 


FOR MANY homeowners, the easiest 
way to add the cheer and warmth 

of a fire is to choose a vent-free gas 
fireplace. Since these natural-gas 

or propane units operate so hotly 
that few byproducts of combustion 
are produced, a chimney or vent to 
the outside isn't considered neces- 
sary. Instead, the exhaust is directed 
back into the room. 

The problem is that the efficient 
flames are blue, like those on a gas 
range, and not the bright yellow flame 
of a traditional wood fire. Now, one 
company, Superior Fireplace Com- 
pany of Fullerton, California, claims 
to have solved this problem by adding 
on an “exhaust scrubber” to cooler- 
burning gas fireplaces, removing com- 
bustion byproducts before the ex- 
haust air is dumped back into the 
house. This system, the company 
says, helps produce a more natural- 
looking fire without requiring a vent. 

Superior's PureHeat unit incor- 
porates a catalytic system developed 


by Corning. When exhaust air flows 
through the catalytic system, noble 
metals on a ceramic substrate aid 
the chemical conversion of carbon 
monoxide to carbon dioxide. The 
catalyst also limits the release of 
nitrogen dioxide, particulates, and 
other emissions. The system is simi- 
lar to catalytic devices currently in 
use on woodstoves, except that this 
catalyst operates at temperatures 
of 500* F and higher, says senior 
engineer Samir Barudi, while wood- 
stove catalysts are activated at tem- 
peratures of 1,000° F or higher. 

Independent laboratory tests show 
PureHeat's carbon monoxide and 
nitrogen dioxide output are signif- 
icantly below the industry standards 
for vent-free products. Still, Superior 
decided to include a carbon monox- 
ide detector in the appliance, as well 
as an oxygen depletion sensor, a 
device that shuts the fireplace off 
when oxygen levels in the room drop 
to unsafe levels. 

Available in both natural gas and 
propane models, the PureHeat fire- 
place sells for about $2,200.—/.А.С. 


A catalytic system helps this gas fireplace create 


a clean-burning, natural-looking flame. 


Purified heat’ 
output 


Gas control 
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glass door 


| Gas fireplace 
catalyst 
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CO sensor behind 
swing-out grille 


MEWSFRONTS 


PLUMBING 


The Physics of 
Freezing Pipes 


BURST WATER pipes are caused by 
the expansion of freezing ice against 
the walls of the pipe, right? Wrong. 

In a remarkable series of lab- 
oratory and field experiments, re- 
searchers at the University of Illi- 
nois have demonstrated that the 
actual cause of damage to freezing 
water pipes isn't the force of the ex- 
panding ice on the pipe, but rather 
an extreme rise in water pressure 
downstream from the blockage. Ac- 
cording to the study, the water pres- 
Sure can rise in these situations 
from about 40 pounds psi to more 
than 4,000 pounds psi. 

A typical scenario might go like 
this: A stretch of copper pipe is 
exposed to unusually cold tempera- 
tures, and ice begins to form on the 
pipe's inside walls. Since water vol- - 
ume expands by about 8 percent 
as it turns to ice, the ice formation 
eventually can completely block the 
water flow. Water upstream from 
the blockage is able to flow back to 
its source, such as the street con- 
nection. But the water downstream 
is trapped because the faucets are 
closed. As the ice continues to form 
and expand, pressures downstream 
from the blockage skyrocket. Be- 
cause this entire section of pipe 
experiences the same elevated pres- 
sure, the failure can occur at any 
point, even within the heated space 
of the building. 

Now that researchers better un- 
derstand the problem, they have 
devised a simple, effective solution: 
a modified faucet washer that en- 
ables the faucet to leak a little 
under high pressure. This inexpen- 
sive device could eliminate much 
of the $400 million per year of 
insurance claims now paid to 
homeowners for freeze-related 
plumbing damages.—Ned Nisson 


HOME TECHNOLOG I 


something scarier—it's the subject 
of a recent study on the movement 
of groundwater toxins. 

For years, various industries have 
used a solvent called trichloroethyl- 
ene for the cleaning of equipment 
and other jobs. Over time, this sus- 


[Toxins | 
The Uninvited Guest 


IS YOUR HOUSE being invaded by 
invisible, subterranean substances? 
No, this isn't an X-Files plot. It's 


ARROW T2025 brings you one of the most important 


important advances in 
шад Ча Its Built-In STAPLE HEIGHT 
ADJUSTMENT GUIDE. 


The revolutionary guide is 
easy to use. Just lock it in 
position and your T2025 will 
shoot Round Crown Staples 
SAFELY over wire and cable up. 
to 1/4" (6mm) in diameter. 
Reset the Staple Height 
Adjustment Guide to drive 
Flat Crown Staples deeper. 
Arrow T2025...The ONE Staple 
Gun THAT DOES IT ALL! Arrow 
makes 4 different size Round 
Crown Staples, and 3 different 
Size Flat Crown Staples for 
the new T2025. You work 
hard for your money. 
Spend it wisely. 


The ARROW T2025 is available at 
Home Centers, Lumber Yards, and Hardware Stores. 


“now Fastener COMPANY, mc. 271 waste saoe cox c ones ARESA 
эон CARE METER. tsar OA RON MARET ЕРЕ 
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pected carcinogen has migrated from 
industrial dump sites into ground- 
water. Now, researchers at Rutgers 
University and the Environmental 
and Occupational Health Sciences 
Institute in Piscataway, New Jersey, 
have constructed a mock basement 
to simulate the movement of tri- 
chloroethylene from groundwater, 
through soil, and into basements. 

Researchers David Fischer and 
Christopher Uchrin filled a two- 
foot-long Plexiglas box with soil and 
“groundwater,” and inserted a sec- 
ond, smaller box into the soil to rep- 
resent the basement. They then 
varied the level of the water table, 
the concentration of trichloroethyl- 
ene, the soil type, and the size of 
cracks in the "basement" floor, mea- 
suring contamination levels for each 
set of conditions. 

Basements showed the greatest 
trichloroethylene concentrations 
when the water table was close to 
the basement floor, when the 
groundwater contained high levels 
of the chemical, and when the soil 
was permeable, as sandy soils are. 
"Soils with high organic materials 
absorb organic compounds," says 
Fischer, "so they tend to retard the 
movement of trichloroethylene." In 
addition, computer models showed 
that the air pressure within the base- 
ment played a role as well. Often, 
unbalanced ventilation in a house 
causes the basement to be under 
slightly negative pressure, he says, 
which pulls the gas into the house. 

More research is needed to 
determine the effects of other po- 
tential factors, like the moisture 
content of the soil. And this study 
didn't attempt to determine how 
much trichloroethylene constitutes 
a health hazard. Remedies for cont- 
aminated basements might be as 
simple as increasing the ventila- 
tion—in effect, steadily flushing the 
house out with fresh air—or em- 
ploying more complex strategies now 
used to combat another suspected 
basement menace, radon.—].A.G 
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BIciENCE & ldECHNOLOGY 


EDITED BY DAWN STOVER 


THE PLANETS 


Wet Weather on Jupiter 


BEFORE THE Calileo orbiter visited 
Jupiter, scientists believed the planet 
might have violent thunderstorms, 
lightning, and rain. But when the or- 
biter’s probe dropped into the Jovian 
atmosphere in December 1995, it 
found a dry area where water was 10 
times more scarce than predicted. 
Which is the real Jupiter? 

That’s still an open question, 
but new images of Jupiter offer evi- 
dence that the giant planet may be 
wet after all, according to a team 
led by Andrew Ingersoll of the Cali- 
fornia Institute of Technology in 
Pasadena. The images were taken 
in near-infrared light, which is in- 
visible to the naked eye. They show 
dozens of high-altitude thunder- 
clouds northeast of the Great Red 


Megaplane Takes Wing 


THE BOEING CORP. and Europe's Airbus 
consortium are preparing to offer big- 
ger airplanes to the world’s airlines. 
Now that talks on a joint project have 
broken down, Boeing is pushing a 
stretched version of the 747, and Air- 
bus is designing an all-new aircraft, 
known as the A3XX. 

Seating 550 passengers in the 
basic model, and 650 in a 


Spot. While the clouds haven’t been 
proven to contain water, they are 
high and change rapidly, much like 
Earth’s thunderclouds. “Water is the 


—__——|[JEWSFRONTS 


| most likely cause,” says Ingersoll. 

i Ingersoll and graduate student 
} Adam Showman theorize that the 
i dry, cloudless area Galileo’s probe 
Н sampled may have been part of a 

| huge downdraft that extends into 
! Jupiter's interior. Similar down- 

| drafts occur above Earth's 

| deserts.—Mariette DiChristina 


The white circles in this near-infrared Image are the planet Jupiter's version of thunderclouds. 


stretched version, the 1.2 million- 
pound A3XX will not only be the largest 
airplane in the world, but it will also 
be one of the most advanced. The 
outer wings and the horizontal stabi- 
lizer (as big as a smaller jet’s wing) will 
be made of carbon-fiber composite 
materials, and will be the largest such 
structures on any aircraft except the 
B-2 stealth bomber. Metal skins will 
be welded together with lasers, elimi- 
nating thousands of fasteners. 

When a gust strikes the A3XX’s 
260-foot wing, movable control sur- 


| ASKX : 


faces will prevent it from flexing like 
a giant spring. This will make the ride 
smoother, and will save weight by 
reducing the load on the wing spars. 
A flexible-skinned flap will subtly 
change the wing's curvature to match 
the airplane's changing weight as it 
burns fuel on each journey. 

The A3XX will carry up to 1,600 
meals, filling more than 100 food and 
beverage carts. To make more room for 
passengers, Airbus plans to put the 
carts in the lower hold; automatic con- 
veyors and elevators will deliver them 
to the two passenger decks. Airlines 
have asked Airbus to look at extra fea- 
tures ranging from lower-deck sleeper 
cabins to a children's playroom. 

Airbus expects to offer the A3XX 
to airlines in 1998, and deliver the 
first aircraft in 2003.—Bill Sweetman 
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SCIENCE & ТЕСНМОІО с 


Wound-Detecting 
Underwear 


WHEN SOLDIERS fall in battle, 
medics need to know the nature of 
their wounds to sort out who gets 
treated first. Is the injury from a 
bayonet or a bullet? Does the sol- 
dier suffer from a flesh wound, torn 
artery, or internal bleeding? More 
data means better triage. 

Giving a twist to the term “smart 
dresser," Eric Lind is designing 
wound-detecting underwear for sol- 
diers of the future. He heads the 
Sensate Liner program at the Naval 
Command's Control and Ocean Sur- 
veillance Center in San Diego, Cali- 
fornia. Lind plans to weave electri- 
cally conductive polymer threads 
and strands of optical fiber into the 
troops' longjohns, and attach micro- 
phones to the cloth. When threads 


г Flexible fiber optic cable (black lines) 
Conductive mesh (blue lines) 
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are penetrated, the breaks in the cir- 
cuit instantly trigger the microphones 
to listen for sounds characteristic of 
a bullet or a bayonet entering the 
body, for transmission to the medics. 


"You'll bleed over the fiber optics. ` 


We'll send a pulse of light through 
them. The pulse, instead of coming 
back white, will come back red,” says 
Lind. Reflective spectroscopy will 
tell medics whether the blood is oxy- 
gen-rich, which means “it’s coming 
straight from the heart. You'd move 
that guy up for triage." 


Future soldiers may 
wear undershirts 
imprinted with con- 
ductive fibers that 
detect penetration, 
optical fibers that 
detect blood, micro- 
phones that listen for 
bullets, and chips 
that send data to 
mobile medical units. 


EKG electrodes 


Microphone 
Processor 


The polymer fibers change resis- 
tance when stretched, so they dou- 
ble as strain gauges that measure 
changes in the soldier's weight. “If 
we weigh the soldier's arms and legs 
and they've lost weight, and he's 
gaining weight in his torso, he's 
bleeding internally." 

So far, Lind has fitted T-shirts 
covered with microphones and con- 
ductive polymers over water-filled 
garbage bags and successfully 
recorded the sounds of them being 
stabbed and shot.— Dave Cravotta 


Airdrop Paraglider 


DROPPING SUPPLIES by parachute has 
always been tricky. Changes in wind 
speed and direction can easily 
throw the load off target. 
Steerable parachutes 
guided by Global Posi- 
tioning System (GPS) re- 
ceivers have been tested, but strong 
winds can still cause them to miss 
their predicted impact points. 
Enter the Dragon, developed by United 
Technologies from equipment invented to 
recover the space shuttle's rocket boost- 
ers. The Dragon's sweptback wing has 
rigid leading edges and a central brac- 
ing strut that fold and telescope, 
so that the wing fits 
on top of a cargo 
container. 


ө Extraction by 
parachute 


€) Drogue 
(secondary) 
parachute 
and wing 
deployment. 


The Dragon system uses para- 
chutes and an inflatable wing to 
make precise deliveries from be- 
yond the range of enemy fire. 


€) Release of 
drogue parachute 
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To start the airdrop, a small parachute pulls the con- 
tainer through the airplane's rear door. A larger chute stabi- 
lizes the load and pulls wires that extend the wing spars. 
Air flows through an inlet in the center of the leading edge 
and inflates the fabric wing skins like an air mattress. Once 
the wing is fully deployed, the second parachute falls away 
and the vehicle flies at speeds of up to 80 mph under GPS 
guidance. Like the Wright Brothers' airplane, it is steered by 
bending its wingtips. The Dragon can land like an airplane 
or deploy another parachute just above the ground. 

United Technologies has made 100 test drops with a 
prototype Dragon carrying a 500-pound load. The com- 
pany is working, under an Army contract, on a larger 
version with a 60-foot wingspan and 10,000- 
pound carrying capacity. It is scheduled to 
be tested in 1998. 

The Dragon is fast enough to reach its land- 
ing spot in the face of 50-mph winds. It can glide 
up to 20 miles from its release point, allowing a 
transport aircraft to stay outside the range of shoul- 
der-fired surface-to-air missiles.— 8.5. 


T o Parachute braking 
- — for landing 
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MONTHLY RATES NON-SMOKER RATES MONTHLY RATES 


$100,000 
Male Female 


$100,000 
Male Female 


B588958589*8582588NS5T? BN 


13.00 12.67 | 26.25 25.42 | 48.34 46.67 | 92.50 89.17 


= 


13.09 1275 | 26.46 25.63 | 4875 47.08 | 93.33 90.00 52.09 42.09 | 123.96 98.96 


* Other amounts available upon request. Premiums are based on applicant's age at issuance of policy. Policies are non-cancellable as long as premiums 
are paid. Premiums may be paid annually, semi-annually and monthly bank draft only. (A no-cost medical exam may be required depending on age, 
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Application Request Form 


A ReliaStar Company The information you provide will be kept in strict confidence. 
NAME 
* Established in 1937 ADDRESS 
: " cm STATE ZIP 
* Over $21 Billion of DATE OF BIRTH OMALE О FEMALE 
Life maene in Force AMT. OF INS. DESIRED O SMOKER O NON-SMOKER 
jii HOME PHONE(  ) WORK PHONE( _) 
* Level Death Benefit 
The best time to call me is: 


to Age 85 
O Morning O Afternoon О Evening (0 Home D Work ) 


| wish to pay my premiums: O Annually О Semi-Annually O Monthly Bank Draft 


For More Information Call: | ADDITIONAL APPLICATION REQUESTED FOR: 


1-800-990-6998 NAME 
DATE OF BIRTH OMALE О FEMALE 
AMT. OF INS. DESIRED О SMOKER O NON-SMOKER 
For Priority Service - FAX: с n 
;'omments: 


(414) 545-5131 
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| 

| 

| 
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| 
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| D | wish to cover my children 


VM2-153-YRT (Popular) 12/96 


Are You Paying too much 
for Your Term Insurance? 


For More Information Call: 1-800-990-6998 
For Priority Service - Fax: (414) 545-5131 


MONTHLY RATES SMOKER RATES MONTHLY RATES 
$100,000 $250,000 $250,000 

AGE |Male Female | Male Female | Male Male Female Male Female | Male Female 
20 |16.67 16.67 | 35.4 35.42 | 66.67 66.67 56.25 46.88 | 108.34 89.59 | 212.50 175.00 
21 |1667 16.67 | 35.42 35.42 | 66.67 66.67 58.34 50.00 | 112.50 95.84 | 220.84 187.50 
22 |16.67 16.67 | 35.42 35.42 | 66.67 66.67 E i 61.46 52.09 | 118.75 100.00 | 233.34 195.84 
23 |1667 16.67 | 35.42 3542 | 66.67 66.67 28.75 24.17 | 65.63 54.17 | 127.09 104.17 | 250.00 204.17 
24 |16.67 16.67 | 35.42 35.42 | 66.67 66.67 30.00 25.00 | 68.75 56.25 | 133.34 108.34 | 262.50 212.50 
25 |16.67 16.67 | 35.42 35.42 | 66.67 66.67 32.09 2584| 73.96 58.34 | 143.75 112.50 | 283.34 220.84 

16.67 16.67 | 35.42 35.42 | 66.67 66.67 34.17 27.09) 79.17 61.46 | 154.17 11875 | 304.17 233.34 
27 | 16.67 16.67 | 35.42 35.42 | 66.67 66.67 37.09 28.75 | 86.46 65.63 | 168.75 127.09 | 333.34 250.00 
28 |16.67 16.67 | 35.42 35.42 | 66.67 66.67 41.25 30.00) 96.88 68.75 | 189.59 133.34 | 375.00 262.50 
29 | 16.67 16.67 | 35.42 35.42 | 66.67 66.67 45.42 32.09 | 107.30 73.96 | 210.42 143.75 | 416.67 283.34 
30 | 16.67 16.67 | 35.42 35.42 | 66.67 66.67 50.42 34.17 | 119.80 79.17 | 235.42 154.17 | 466.67 304.17 
31 |1667 16.67 | 35.42 35.42 | 66.67 66.67 55.42 37.09 | 132.30 86.46 | 260.42 168.75 | 516.67 333.34 
32 |16.67 16.67 | 35.42 35.42 | 66.67 66.67 96.88 | 287.50 189.59 | 570.84 375.00 
33 | 16.67 16.67 | 35.42 35.42 | 66.67 66.67 
34 | 16.67 16.67 | 35.42 35.42 | 66.67 66.67 
35 | 16.67 16.67 | 35.42 35.42 | 66.67 66.67 
36 | 17.50 16.67 | 37.50 35.42 | 70.84 66.67 
37 |18.75 16.67 | 40.63 35.42 | 77.09 66.67 
38 |20.00 16.67 | 43.75 35.42 | 83.34 66.67 
39 |21.25 16.67 | 46.88 35.42 | 89.59 66.67 
40 | 22.50 17.50 | 50.00 37.50 | 95.84 70.84 
41 | 23.34 1875 | 52.09 100.00 77.09 
42 |24.17 20.00 | 54.17 43.75 |104.17 83.34 


ailable upon request. Premiums are based on applicant's age at issuance of policy. Policies аге non-cancellable as long as premiums 


are paid. Premiums may be paid annually, semi-annually and monthly bank draft only. (A no-cost medical exam may be required depending on age, 
health or amount of coverage desired). Policies are annual renewable and convertible term. Policy Form No. L-ORD-5101-91, Graded Premium, Level 
Death Benefit to age 85. Premiums increase annually. Underwritten by United Services Life Insurance Company, Arlington, VA 22203. Established in 
1937. Over $21 Billion of Life Insurance in Force as of 12/31/95. Death Benefit payable for Natural or Accidental Death. NOT AVAILABLE IN ALL STATES. 
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Women in Cockpits 


FIGHTER COCKPITS and flight suits 
are generally designed with male 
pilots in mind. Now that women are 
also flying fighters, researchers at the 
Air Force’s Human Systems Center 
in San Antonio, Texas, are experi- 
menting with designs that fit a wider 
range of body sizes. 

The most critical question is 
whether women respond to high G 
forces in the same way as men. To 
find out, volunteers have been rid- 
ing an upgraded 1,000-horsepower 
centrifuge that simulates the forces 
experienced in a modern fighter. So 
far, differences in tolerance to G 
forces between women and men are 
not as pronounced as the variations 
among individuals. Training and 
motivation seem to count for more 
than gender or build. 

The tests, nonetheless, are help- 
ing researchers redesign the stan- 
dard G-suit, which puts too much 
pressure across the stomachs of 
shorter people. Among the latest 
garments: the Combat Edge, which 
pumps oxygen into a pilot’s lungs 
while inflating a “counter-pressure” 
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vest that keeps the rib cage from 
expanding, and a new lower-body 
G-suit that squeezes the legs and 
buttocks to help maintain blood 
pressure in the upper body. 
Aircraft must also now be re- 
designed to fit 95 percent of the 
qualified people in the United 
States. The Air Force defines the 
“expanded pilot population” not 
just by extremes of height and 


weight, but as a range of body types 


that includes “shortest reach with 
high shoulder" and “short limbs 
with short sitting height." The 
Beech/Pilatus PC-9 MkII training 
aircraft, which will be used by the 


Air Force and Navy, is the first U.S. 


military plane designed from the 
ground up to the new standards. 


Meanwhile, McDonnell Douglas 


has designed a “virtual manikin,” a 


computer model of a pilot that cov- 


ers the expanded population and 
simulates eye positions and body 
movements, Using the manikin in 
conjunction with computer-aided 


design programs, engineers can see, 
for example, whether a pilot’s hand 
on the stick will obscure the cockpit 


displays, or whether the pilot’s 
knees will clear the instrument 
panel on ejection.— B.S. 
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Ice That Can 
Take the Heat 


WHEN YOU heat ice to more than 
32*F, its melting point, you expect 
it to turn into water. But that's not 
what happened when three scien- 
tists from the U.S. Geological Sur- 
vey and Lawrence Livermore 
National Laboratory tried it. They 
discovered that when they mixed 
fine granules of ice with cold, pres- 
surized methane gas, they could 
heat the ice by 20°F above its 
melting point before it liquefied. 

This “superheating” of the ma- 
terial beyond its melting point 
without a phase change took the 
scientists by surprise. “The amount 
of superheating is absolutely enor- 
mous,” says Bill Durham of 
Lawrence Livermore, “and it is very 
difficult to reconcile with our un- 
derstanding of thermodynamics 
and the melting process.” 

Durham and his colleagues 
made the discovery while experi- 
menting with a new method for 
making clathrates, solid com- 
pounds of water and methane that 
have a latticework structure. As the 
researchers slowly heated a mixture 
of ice granules and methane, 
clathrates began to form, but their 
formation wasn't complete until 
after about eight hours. During the 
entire process, the ice was gradu- 
ally consumed without melting, 
even at temperatures above 50°F. 

The researchers suspect that 
the molecular structure of 
clathrates makes the ice resistant 
to melting. Molecular latticework 
could have an “armoring effect,” 
they suggest. 

The discovery could help scien- 
tists learn how methane clathrates 
form below the ocean floor, and 
perhaps also on distant, icy moons. 
These clathrates are a potential 
source of clean-burning fuel.—D.5. 
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[ VIDEO GAMES | 
Riding the Wave 


WHEN NINTENDO 64 hit store 
shelves recently, only two games 
were available, Super Mario 64 and 
Pilot Wings 64. As good as those 
games are, it generally takes software 
developers some time to catch up to 
a new system's capabilities. With 
the introduction of Wave Race 64, 
the system is starting to hit its stride. 
What makes the Nintendo 64 
system so formidable is a 64-bit, 
Pentium-class MIPS 4000 processor 
running at a speed of 93MHz— 
roughly three times faster than either 
Sony's PlayStation or the Sega Sat- 
urn. In addition, separate processors 
provide an impressive complement 
of special effects. These include anti- 
aliasing, which smoothes out jagged 
edges by blending background col- 
ors; trilinear MIP mapping for crisp 
3D images that don’t become pixe- 
lated when viewed up close; and 
Z-buffering, which remembers the 
positions of objects and characters 
so that when one moves in front of 


another, only the unblocked portions 
of the background object are visible. 
In Wave Race 64, another tech- 
nique, called alpha blending, is 
added. This creates transparent ef- 
fects so that players see not only 
above-the-surface action, but also 
fish and other riders swimming be- 
low the surface. You can even see 
the reflection of overhead clouds and 
birds. For added realism, Wave Race 
64 uses wave propagation physics— 
the waves not only look real, they ac- 
tually affect the way a player’s jet-ski 
interacts with the water. For exam- 
ple, a jet-ski will skim quickly across 
a glassy lake but slow down consider- 
ably in choppy water. And riders 
trailing another jet-ski will have to 
contend with the lead jet-ski’s wake. 
Currently, all Nintendo games 
are cartridge-based, but Nintendo 
plans to introduce an accessory that 
will use miniature discs that hold 
much more data than cartridges do. 
Players will be able to write to these 
discs to store or customize games, 
and reportedly will enjoy access 
times that are faster than those of 
CD-ROMs.—James K. Willcox 


Wave propagation physics realistically simulate a bumpy jet-ski ride in Wave Race 64. 
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Sound sans Speakers 


FORGET THOSE boxy speakers. The 
next sound you hear may come from 
a disc the size of an Oreo cookie. 

Each disc—you'll need two for 
Stereo sound—is covered with small, 
circular crystals that produce what 
inventor Elwood G. Norris calls 
HyperSonic Sound (HSS). Existing 
speaker systems use electrical sig- 
nals to vibrate a thin diaphragm 
and produce sound within an audi- 
ble range; Norris' crystals pulsate 
thousands of times faster and gen- 
erate a pair of ultrasonic waves 
(one constant and one variable) at 
frequencies beyond human hearing. 
The interaction of the two waves 
produces a third wave that can be 
heard. By manipulating the vari- 
able wave against the constant or 
reference wave, a variety of tones 
can be produced using very little 
power, generally less than 50 
watts. The crystals themselves cost 
little to make. Р 

HSS also creates a startling spe- 
cial effect: Sound can be projected 
to a certain spot, much the way 
that light is projected onto a sur- 
face with a flashlight. Instead of 
sound filling a room, it is directed 
straight at the listener, almost as 
if it were being created in mid-air. 
The advantage is that the distortion 
that's created as the sound bounces 
off walls and other objects—those 
echoes that arrive at your ears a 
little "late"—is eliminated, thus 
enabling HSS to deliver the fidelity 
promised by digital compact discs. 

Norris’ American Technology 
Corp. is now licensing HSS to sev- 
eral companies. Among the first is 
Carver Corp., the well-known audio 
manufacturer, which expects to 
use HSS in a new product slated for 
next fall. HSS may be the biggest 
breakthrough since speakers were 
invented in 1925.—F. V. 
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Ghost Buster 


GHOSTS HAVE haunted TV recep- 
tion from the time video images 
first took to the air. Now, a technol- 
ogy developed by electronics giant 
Philips promises to exorcise these 
uninvited spectres. It’s a black box 
called imageLock ($200), available 
directly from Philips under the 
Magnavox brand. 

The name “ghosts” describes the 
images you see on your TV—wavy, 
transparent replicas of the main 
image that seem to follow it like a 
shadow. The formal name for ghosts 
is multipath distortion. With broad- 
cast TV, it's caused when the trans- 
mitted signal bounces off buildings 
or terrain on the way to the receiv- 
ing antenna. These multiple reflec- 


tions arrive at your TV at slightly 
different times, and the ghostly af- 
ter-images are usually the later ar- 
rivals; shifting or smeared color are 
also symptoms of ghosting. Cable 
TV can experience ghosting too, but 
the signal reflections occur within 
wires of the distribution system. 
The Magnavox imageLock is the 
processing end of a two-part system. 
To enable the box to-reject ghosts, 
telecasters must transmit a Ghost 
Cancellation Reference signal (GCR) 
that makes it possible for imageLock 
to recognize the primary signal. Most 
terrestrial broadcasters in major 
TV markets piggyback the GCR 
with their signal. Cable television 
services have not yet adopted the 
technology widely. If the GCR sig- 
nal is available, imageLock displays 
its logo onscreen for four seconds— 
a solid sphere with two aftez-images. 


The imageLock decoder worked 
as advertised on broadcasts during 
an in-home evaluation, using a TV 
with a rabbit-ears antenna. Mild 
ghosts vanished and severe ghosting 
was reduced to tolerable levels. Note 
that for most installations, you'll 
need a VCR too, because imageLock 
requires a tuner signal before passing 
the decoded image on to the TV. 
The antenna-equipped VCR tunes a 
channel and routes the signal to im- 
ageLock for processing. The VCR's 
tuner is almost always necessary, 
since very few TVs have enough an- 
tenna inputs and outputs to work 
with imageLock alone. 

You can also see for yourself how 
well imageLock works. A demo 
switch splits the screen to show you 
a before-and-after picture. For more 
information call Philips at 800-446- 
7860.—Stephen A. Booth 
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| TELECOMMUNICATIONS | 
E-mail by Phone 


GET READY for a new wave of 
smart phones that feature In- 
ternet access and e-mail that 
can be easily viewed on a 
built-in display. 

Among the first is 
Axis, an Internet tele- 
phone made by 
Uniden. Axis com- 
bines a 900MHz 
cordless phone, a 
keyboard, and a 
display in one 
package, for $399; a 
corded version is available 
for $299. Axis comes precon- 
figured to connect to the Internet 
via the CompuServe network, but 
is compatible with all online pro- 
viders. CompuServe will offer e-mail 
services for $4.95 per month. 

The appeal of Axis is its ability 
to send and receive e-mail from a 
device that most people already use 
for communication. And unlike with 
a PC, you don't have to boot up 
Axis and open an e-mail application 
just to check messages. Axis also 
searches for e-mail at regular inter- 
vals, and an indicator light blinks 
when new messages are received. 
Axis can store up to 2,000 e-mail 


messages; the only drawback is that 
Axis will ignore attachments and 
graphics, but you can retrieve those 
later using a PC. Other features in- 
clude Caller ID, an electronic address 
book, a notepad, and a calendar. 
Philips already sells a display 
phone that provides Internet e-mail 


through a service from Oracle 
Corp., and Nortel is expected to up- 
grade its display phone for e-mail 
use. Later models may add access to 
news, stock quotes, and Web sites. 
Panasonic recently showed a proto- 
type display phone as well, although 
its availability isn't set.—F.V. 
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Health Readings 


PEOPLE WHO ARE RUSHED into emergency rooms aren't al- 
ways in the best condition to answer questions about their 
medical history. This lack of information can lead to delays 
or mistakes in treatment. A New York company called EMX 
LLC is hoping to remedy this problem with a health card 
that will allow caregivers to have rapid access to the med- 
ical data needed to speed emergency care. 

The EMX card looks like a credit card and is based on the 


same technology. It is swiped through an electronic reader - 


that's hooked up to a telephone. A four-digit personal iden- 
tification number (PIN) provides access to a central data- 
base. Within seconds, doctors have a printout of a patient's 
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medical history, emergency contacts, physicians, and insur- 
ers. If a patient is unconscious or otherwise unable to pro- 
vide his or her PIN, a toll-free number can be called to 
obtain a patient's records, once the identity of the doctor . 
and hospital have been verified: 


2 * More than 100 hospitals in the New York City area have” yd 


installed the readers, and thousands have purchased the 
card, says Joseph Bernstein, chief executive of EMX. Critics ` 
say the cards raise concerns about privacy, but Bernstein 


-maintains that, ordinarily, only a cardholder can authorize 


the release of any information. The current EMX card is only 
the first step. In the future, medical information will be 
stored on a chip imbedded in the card, eliminating the need 
to access a database by phone.— Marjorie Shaffer . 
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Antarctic 
Meltdown 


AT SHACKLETON CAMP, just 300 mi 
Pole, it is hard to imagine Antarctic: 


Polar visio 


Two scientific 


from the South 
anything but a 
polar desert. Some 98 percent of this remote continent is 


camps disagree 


covered by a vast, featureless ice sheet that in places runs 
three miles deep. It is the coldest, windiest place on Earth, 
2 degrees Celsius. But 
Antarctica hasn’t always been so cold and dry. 

eld season, which ended in 


with a recorded low of minus 8' 


on how quickly 


During the last Antarctic 
early 1996, scientists staying at Shackleton Camp found . 
mosslike plants and sea shells in the nearby Dominion the sou he rn ice 
Mountain Range. The 
th 


ironment that existed only three m 
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temperate e 
years ago, which in geological terms means yesterday 


cap could melt. 


This scenario has both startled and perplexed the scien- 
tific community. Not only does it fly in the face of conven- 
tional wisdom, which says that the ice cap has been in place 
for more than 15 million years, but it also raises questions 
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—7-— Areas under water 


THE GREAT FLOOD 
If the Antarctic ice cap were 
to melt completely, it would 
raise the level of the oceans 
by as much as 200 feet, 
dramatically altering the 
shape of the United States. 
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EAST ANTARCTICA 


WEST ANTARCTICA 


Above: a cross section of 
the Antarctic ice cap, which 
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about the validity of current climate 
models that are based on a frozen 
Antarctica. 

The Transantarctic Mountains 
divide the Antarctic ice cap into two 
regions. To the west, south of Ar- 
gentina, an ice sheet sits anchor- 
ed to bedrock below sea level. 
Researchers have long worried that 
this western sheet might one day slip 
off into the ocean, and there is plenty 
of evidence that it could. But what 
really worries people is the possibility 
that the much larger eastern ice sheet, 
south of New Zealand, might also 
melt. This ice sheet rests on land and 
was, until recently, presumed to be 
stable. But now there is mounting 
evidence that the eastern sheet may 
have shrunk significantly three mil- 
lion years ago during the Pliocene, 
the world's most recent warm period. 

If there was a major meltdown 
during the Pliocene, it could happen 
again. Antarctica, which is almost 
twice the size of Australia, contains 
90 percent of the world's ice and 70 
percent of its fresh water. So even a 
partial melting could flood coastal 
cities and swamp fertile farmland. If. 


What About the West? 


WHILE THE FATE of Antarctica's east- 
ern ice sheet is uncertain, scientists 
have plenty of reasons to believe 
that the smaller western sheet could 
eventually slip into the ocean. It is 
the world's only remaining marine ice 
sheet. The others, which existed in 
the Northern Hemisphere, disinte- 
grated and melted away during the 
Pliocene period. 

There are signs that the west 
Antarctic ice sheet is already break- 
ing up. A huge iceberg broke free of 
the Larsen ice shelf in 1995. Shortly 
thereafter, a 40-mile-long crack 
opened in the adjoining shelf area. 
Now, ice streams that flow through 
the sheet are behaving erratically. 

Last year, Stanley Jacobs of Co- 
lumbia University's Lamont Doherty 


the entire ice cap were to melt, sea 
levels could rise as much as 200 feet. 
This would make Memphis a deep 
sea port, turn Miami into a scuba- 
diving destination, and create an is- 


land out of the Empire State Building. 


So, are we headed for Waterworld? 
Should we build our homes on stilts? 
Scientists are divided on this issue. 
One camp, the “dynamists,” believes 


that the Antarctic ice sheet is dynamic: 


It has undergone rapid changes in 
the recent past, and could do so again. 
The other camp, the "stablists," be- 
lieves that the Antarctic ice sheet is 
stable and unlikely to melt away in 
the foreseeable future. To see what 
evidence is being gathered to settle 
the debate, I flew south last year to 
visit members of the two factions 
during their field seasons. 

Getting to Antarctica requires an 
eight-hour flight to McMurdo Re- 
search Station from Christchurch, 
New Zealand, in the equivalent of a 
B-52 on skis. You wear full polar gear, 
including a pair of massive rubber 
moon boots, two sets of long under- 
wear, polyester overalls, and a fur- 
trimmed parka. Passengers strap in, 


Earth Observatory made the first 
oceanographic measurements across 
a deep channel beneath the leading 
edge of Pine Island Glacier. His find- 
ings show that the west Antarctic ice 
sheet is losing mass to the oceans. 
But whether this instability is symp- 
tomatic of an impending collapse re- 
mains unknown. 

To further study the current state 
of the west Antarctic ice sheet, and 
to predict its future, the National Sci- 
ence Foundation is sponsoring a vari- 
ety of Antarctica-based research 
projects. For example, Cal Tech scien- 
tists at Upstream Bravo Camp are 
sinking ice strings and digging ice 
cores to study the movement of fast- 
flowing ice streams. They're also 
burying seismic monitors in snow 
fields to listen for “ice quakes” set 
off by colliding ice sheets.— B.L. 


"I tried to ir 


dynamists | 
like the gre 


shoulder-to-shoulder, on benches 
made from cloth webbing. 

After landing at McMurdo, I took 
a second flight to Shackleton Camp, * 
where the dynamists' team had been 
working for the past two months. Stiff 
from the long, cold ride, I stood up, 
stretched, and looked through the " a 
window for any sign of life in this fore- 
boding, desolate land. I saw six Quon- E 
set huts, a handful of tents, and two 
outhouses perched on a slab of ice in 
the middle of a mountain valley. Once 
outside, my parka rippling against 
the freezing wind, I tried to imagine 
a land that the dynamists say once 
looked like the green fjords of Chile. 
Iquickly gave up, and walked as fast 
as I could toward food and shelter. 

On the way to the hut, I ran into 
David Harwood of the University of 
Nebraska, who was returning to Mc- 
Murdo to pack off his samples. There 
on the airstrip, he laid out the details 
of his story. By the end of the tale, 
the idea of water in valleys like this 
one seemed almost plausible. 

It all began in 1983 when Peter ш 
Webb, a geologist at Ohio State Uni- 
versity, and Harwood, then a grad- 
uate student, performed a laboratory 
analysis of glacial sediment from the 
Transantarctic Mountains. What they 
discovered was astonishing: The sedi- 
ment, known as the Sirius Group, 
contained diatoms, or marine micro- 
fossils, that were only three million 
years old. This suggested that the 
climate during the Pliocene may have 
been warm enough to melt the ice cap 
and allow the ocean that surrounds 
Antarctica to flood its subglacial 
basins. Later that year, Harwood left 
for the frozen continent, where he 
dug up additional sediment samples 
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гу once looked 


t fjords of Chile.” 


from the Reedy Glacier area. They 
too contained diatoms of three-mil- 
lion-year-old vintage. 

At first the findings were dismissed. 
The few scientists who gave them 
any thought said that the diatoms 
must have somehow blown into the 
sediment from the sea floor. It was a 
fluke, they said. 

Back in 1983, it was generally agreed 
that after Antarctica splintered from 
the southern supercontinent Gond- 
wana over 100 million years ago, it 
slid into a deep freeze, accumulating 
an ice cap that has remained about 
the same size for the past 15 million 
years. There was no reason to doubt 
this picture. It was supported by geo- 
logical studies of Antarctica, as well 
as deep-sea oxygen isotope measure- 
ments that reflect ice volume and 
temperature changes. 

But in 1985, Webb and Harwood 
visited Beardmore Glacier, where they 
found bits of wood later identified 
as southern beech. This made them 
think that perhaps small trees once 
grew there. They confirmed this hy- 
pothesis in 1990 by unearthing beech 
tree leaves and roots. The survival of 
these plants, they say, indicates a pro- 
longed warm period. 

Three years later, beetle remains 
turned up in the rubble. With this 
find, Harwood and Webb’s notion of 
a dynamic ice sheet and climatic 
shifts finally grabbed the interest of 
a cadre of experts. “The survival of 
a beetle during the Pliocene in Antarc- 
tica implies that temperatures were 
significantly warmer than present,” 
says micropaleontologist Allan Ash- 
worth of North Dakota State Univer- 
sity in Fargo. 

In the field season that ended in 
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Harwood (Inset) camps on Shackleton 
Glacier, where summer temperatures 
usually stay below freezing. Above is 
Bennett Platform, where Harwood's 
team found a mosslike cushion plant. 


1996, Harwood and Webb took fur- 
ther steps to investigate their theory. 
First, they revisited the Dominion 
Range to collect more fossils. Then, 
they scoured a new site called Ben- 
nett Platform, and studied its geology. 
Finally, they collected samples from 
15 other Sirius sediment sites through- 
out the Transantarctic Mountains to 
sift for diatoms. “If they blew in, then 
there should be a uniform distribu- 
tion of them," Harwood says. They 
should also vary in age. 

It will take several years to analyze 
the diatom populations. In the mean- 
time, Harwood and his team are puz- 
zling over a mosslike plant colony 
found at Bennett Platform. Harwood 
says it probably grew in wetlands that 
were eventually covered by silt from a 
nearby river or stream during a glacial 
advance. The geology of the area, 
which is part of the Sirius Group, sug- 


THE DYNAMISTS 


TEAM: Led by Peter Webb and 

David Harwood 

WHERE: Shackleton Camp In the 
Transantarctic Mountains 

THEY BELIEVE: Antarctica's ice cap 
may have receded as recently as 
three million years ago. 

THE PROOF: They found sediment 
containing marine microfossils that 
are only three million years old, sug- 
gesting that the climate then may 
have been warm enough to melt the 
ice cap and allow ocean water to 
flood Antarctic: jubgiacial basins. 
WHAT IT МЕА! the eastern ice 
sheet shrank significantly during the 
Pliocene, we can expect another big 
thaw the next time Antarctica's tem- 
perature rises by a similar amount. 


gests that a lot of water was present 
when the rock face formed. 

Ashworth also made a fascinating 
discovery: He found seeds and sea 
shells in the box of rocks he brought 
back from the field last year. "They're 
interesting in their own right," he 
says, because neither fossil group had 
previously been found on Antarctica. 
But their true value may be in their 
ability to date the sediment in which 
they were found. 

Meanwhile, a variety of other re- 
search has begun to yield supportive 
evidence. One study suggests that 
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THE STABLISTS 
‘TEAM: Led by George Denton and 
WHERE: Camped at Bull Pass in the 
Dry Valleys ——— 

THEY BELIEVE: Antarctica's ice cap 
has been stable for the last 10 mil- 
lion to 15 million years. 

THE PROOF: They collected rock and 
tary layer studied by the dynamists, 
and these samples show no signs of 
wetting or erosion, which suggests 
they were not disturbed by a reced- 
ing ice sheet as recently as three. 
million years ago. 

WHAT IT MEANS: If the continent's 
eastern ice sheet remained frozen in 
place during the Pliocene, Antarctica 
would have to heat up dramatically 
before any significant melting recurs. 


Canyon, plus ephemeral streams, lev- 
ees, and sand beaches. 

Denton has worked here for more 
than 20 years, and knows more about 
this landscape than anyone else in 
the world. Now, to learn more about 
the climate during the Pliocene, Den- 
ton and Marchant are combining 
their study of the landscape (geomor- 
phology) with that of ash that blows 
into the area from offshore volcanoes. 

I land in Bull Pass, a desert pave- 
ment 20 miles from Mt. Fleming. It is 
so flat and so barren that it has been 
likened to Mars before the big freeze. 
Indeed, there is no visible sign of life 
except for a tiny 
camp consisting 
of two tents and 
a portable stove. 
As we hike over 
what look like the 
rounded backs of 
dinosaurs, Den- 
ton tells me that 
he believes Antarc- 


E 


tica's massive 
ice sheet has re- 


Glaciers turn to sand at the Dry Valleys 
(left). Marchant (above in red) shows Den- 
ton a hollow where he found volcanic ash. 


“This place was like 


no other that I had 
seen in Antarctica.” 


warm-blooded sea creatures, including 
dolphins, may have migrated closer to 
Antarctica during the Pliocene, which 
would have meant warmer water. 
Other studies have found evidence 
that, about three million years ago, sea 
levels were between 25 and 30 meters 
higher than they are now, perhaps due 
to ice cap melt. 

“The evidence is quite compelling,” 
says paleontologist Brian Huber of the 
Smithsonian’s Museum of Natural 
History. But not to the stablists. A pe- 
riod of climatic warming at a time 
when other evidence suggests Antarc- 
tica was completely covered by ice 
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remains unacceptable to many scien- 
tists. To hear the stablists’ side of the 
story, I flew to Antarctica’s Dry Val- 
leys to meet with George Denton of 
the University of Maine, and David 
Marchant of Boston University. 

As I flew by helicopter over Mc- 
Murdo Sound toward the Dry Valleys, 
I soon realized that this place was like 
no other I had seen in Antarctica. 
There is no ice or snow in the Dry 
Valleys. Mummified seals lie in heaps. 
Wind-sculpted rocks decorate the 
hillsides. This area, which is about 
1,260 square miles, has rifts and val- 
leys no less impressive than the Grand 


mained fairly sta- 
ble for 10 million to 15 million years. 

Marchant then strolls over to a 
sandy mound where he has been dig- 
ging for ash with a trowel. He says 
that he reads the history of climate 
by examining how rocks weather, and 
where they are found. Then, for a 
chronological framework, he looks 
for nearby volcanic ash. Ash, like 
rocks, can reveal environmental clues 
through its content and current con- 
dition. And because it is the last 
thing to land on the surface of a for- 
mation, it can pinpoint a minimum 
age for the rocks. 

Marchant and Denton have col- 
lected rock samples from Mt. Fleming 
and Table Mountain, nearby peaks 
with the same Sirius Group glacial 
sediments as the area around Shack- 
leton Camp. The two scientists say 
these rocks have been preserved in 
dry and cold conditions, and show no 
sign of erosion. This suggests that 
the Dry Valleys have remained a cold 
desert for much longer than three 
million years. 
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The team has also mapped 75 ash 
deposits, and obtained dates for 50 
of them. The samples show that the 
ash formed in a cold, dry environment, 
and remained undisturbed. It was 
found on rocks that are unmarked by 
any massive ice-sheet movement. 

In addition, geologist David Sug- 
den of the University of Edinburgh in 
Scotland has found an eight-million- 
year-old ice slice in the Dry Valleys 
that he says could not have survived a 
warming period. And cores extracted 
from the ocean floor around Antarc- 
tica show no curtailment of sediment 
from melting icebergs, as would be 
expected if the continent was partly 
ice free during the Pliocene. 

Taken together, these results speak 
volumes in favor of a dry, cold, steady 
state. They indicate that the Pliocene 
temperatures were only three to eight 
degrees Celsius above today’s temper- 
atures, and that the ice sheet cover- 
ing the Transantarctic Mountains 
overrode the area more than 10 mil- 
lion years ago. 

“We do not deny that Harwood is 
finding the fossils,” says Marchant. 

In fact, he says, “we'd expect it.” 
Before Antarctica split from Gond- 
wana, it supported many of the same 
plants and insects that are now found 
in South America and New Zealand. 
So these fossils may represent the 
last vestige of these life forms. “What 
we disagree with is the timing of it 
all,” Marchant says. 

While Harwood and Webb con- 
tend that their miniature forest with- 
ered three million years ago, Denton 
and Marchant argue for at least 23 
million years ago, when Antarctica was 
clenched firmly by the icy grip that 
still holds it today. “Their entire argu- 
ment relies on the diatoms, which we 
think may have blown in,” Marchant 
says. Meanwhile, Harwood questions 
the validity of the Dry Valleys results, 
saying “that area is anomalous now, 
maybe it was then too.” 

For now, the argument remains 
unsettled. Though Harwood says that 
both camps may eventually prove to 
be correct—that there was a long pe- 
riod of cold punctuated by relatively 
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How Antarctic Ice Affects World Climate 


THINK OF THE Antarctic ice sheet 

as Earth’s refrigeration unit: It exerts 
a major two-way control over today's 
global environment. 

First, the ice sheet (along with a 
raft of ice that surrounds it in the 
southern ocean) reflects back into 
space about 80 to 85 percent of the 
sun that hits it. So icy Antarctica, 
which records the coldest tempera- 
tures on Earth, helps to reduce the 
world's overall heat budget. 

Second, the near-freezing melt- 
water that runs off the ice cap, along 
with the water from melting ice- 


bergs, falls to the ocean floor and 


surges northward. This surge affects 
deep-sea circulation, which in turn 
influences climate. So, a major melt- 
down would not only raise sea level 
worldwide, but could also modify 
weather patterns. 

For a better fix on the details, the 
National Oceanic and Atmospheric 
Administration is monitoring 
weather, ozone depletion, and long- 
term climate trends at the South 
Pole. In addition, scientists are refin- 
ing their models of the oceans and 
the atmosphere by studying bottom 
water in Antarctica’s Weddell Sea, 
and satellite images of sea ice.—B.L. 


COLD WATER 


ANTARCTICA „ш 


short bursts of heat—Marchant 
disagrees, saying “these are mutually 
exclusive positions and there is no ev- 
idence for an intermediate theory.” 

About the only thing both camps 
agree on is that the key to solving this 
mystery is to establish, once and for 
all, the age of the Sirius sediment 
fossils. Although this will be difficult, 
because there is no definitive tech- 
nology on which to rely, an attempt 
will be made this year. An indepen- 
dent group of researchers will drill a 
core from the Sirius Group rocks to 
determine whether diatoms exist be- 
low the surface (and therefore are un- 
likely to have been windblown), or only 
near cracks or at the top. 

Both groups recognize the urgency 


of coming to a firm conclusion. 
The Antarctic ice sheet affects 
not only global sea level, but also 
world climate. So agreement ona 
clear picture of the past could help 
to cast a more accurate vision of 
Earth’s future. If the stablists are cor- 
rect, and the eastern ice sheet re- 
mained frozen during the Pliocene, 
then there is little reason to worry 
about the fate of our coastal cities. 
A major temperature increase would 
be required to have any effect. But 
if the dynamists are right, and the 
ice sheet did melt down, then a mod- 
erate rise in the mercury could one 
day bring on the floods. For now, 
however, the answer lies hidden in 
Antarctica's frozen landscape. ф 
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off-road truck. 


-atd speed that no trusty Jeep—or суеп a Humvee—could , 
ever achieve, I'm worried about losing foure expensive. den-— е 
tal crowns installed just a few days ago. E 


art F Brown The surface ahead looks like familiar 


straps a little tighter, brace for iniit 

—eWhump-squish, whumpssquish, whump-squish, growl. We're past | ihe whoop- 
Кобе, апф®ргїшїшд up а 50 percent grade littered with sharp rocks before I 
notice that the correct number of teeth are ‘still in my head: This is remarkable. 


In the driver's seat, grinning with pride at what this 
buggy can do, is Rod Millen, a winning off-road racer 
whose company built the chassis that makes gigantic 
bumps feel like they are, well, only big ones. And under- 
neath the desert-beige skin is an exotic diesel-electric hy- 
brid powertrain developed by AeroVironment Inc., the 
company that has built pioneering solar-electric vehicles 
and achieved milestones in human-powered flight. 

Like all things military, this truck has an acronym: 
JTEV, short for Joint Tactical Electric Vehicle. The JTEV 
is a "technology demonstrator," designed to wed chassis 
and suspension wisdom from the rough-and-tumble world 
of off-road racing with the latest thinking in high-efficiency 
electric drivetrains. Funded by the Marine Corps and 
managed by the Naval Surface Warfare Center, the pro- 
gram aims to explore advantages that hybrid propulsion 
might confer on soldiers conducting high-speed special 
operations or reconnaissance missions in hostile territory. 

One major benefit is stealth: Running in electric-only 
mode using energy stored in its battery pack, the JTEV 
can travel very quietly for about 10 miles. And since little 
heat is generated by a battery-driven powertrain, visibility 
to an enemy's infrared night scopes is greatly reduced. 

Quiet it is in battery-electric mode, as I discover dur- 
ing a spell behind the wheel. Some moderate gear whine 
accounts for most of the sound the vehicle makes. After 
about a mile of electric cruising, I push a yellow button 


on the instrument panel to ignite the diesel. Now a famil- 


iar grumbling clatter emanates from under the hood, its 
pitch rising and falling as the truck negotiates a winding 
power-line road through a cluster of dusty hills. 

Sitting on the passenger side is engineer Catherine 
Anderson, AeroVironment's program manager, who ap- 
pears to appreciate my decision to proceed at about one- 
third of the Rod Millen pace. He's gifted; I’m not. And I 
don't want to be the one who totals a one-of-a-kind ma- 
chine that represents thousands of hours of engineering 
and skilled fabrication work. 

The meandering diesel note emanating from the elec- 
tric vehicle's insides is reminiscent of the strangely dis- 
connected sounds drivers notice in Honda Civics and 
Subaru Justys equipped with continuously variable trans- 
missions. In these vehicles, engine speed is not mechani- 
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How does the narrow 
JTEV (far left) handle 
rough country at high 
speeds? Its wheels 
have a suspension 
travel of 18 Inches, 
twice that of the 
Humvee. Long, beefy 
A-arms link the differ- 
entials to the wheels 
and transmit the kl- 
netic Insults coming 
from the ground to 
huge shock absorbers 
packed with sophisti- 
cated hydraulic damp- 
Ing valves (above left), 
which convert the en- 
ergy to heat. Despite 
Its spartan Interlor 
(below left), the JTEV 
provides a surprisingly 
comfortable ride. 


cally locked to the speed of the wheels. It follows its own 
muse as the transmission seeks new ratios to match the 
demand created by the driver’s foot on the gas pedal. 

But the JTEV’s rising and falling diesel sound cannot 
be explained by a novel transmission—because there isn’t 
any. How then, does power get from its 2.1-liter Peugot 
turbodiesel to the axles? Heavy-duty electrical cables. 
This is an all-wheel-drive truck with no mechanical con- 
nection between the two ends of its powertrain. 

Where the four-cylinder diesel’s French maker had 
originally bolted a flywheel and clutch, AeroVironment 
engineers installed a huge 60-kilowatt alternator that 
puts out 60 times the electric power of the alternator in 
a typical passenger car. The brushless DC alternator’s 
output flows through a suite of electronic inverters, 
converters, and microprocessors. These condition the 
power for driving a pair of AC induction motors at the 
front and rear wheels and charging the 800-pound lead- 
acid battery pack. The alternator also doubles as a 
starter motor for the diesel engine. 

The software in the electronic controller that man- 
ages the JTEV's power budget is designed to maximize 
driving range and the life of the battery pack, which is 
about the same size as the one used in General Motors’ 
ЕУІ production electric car. AeroVironment, which de- 
veloped the original prototype that evolved into the 
EVI, selected a pair of EV] electric motors to drive the 
JTEV's front and rear wheels. 

The truck sprints briskly away from a standstill when 
Istep on the accelerator, as the control circuitry routes 
power from the battery pack to the electric drive motors. 
The diesel engine adjusts its running speed to keep the 
battery pack charged—hence the lack of harmony be- 
tween road speed and engine rpm. 
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The big alternator produces copious amounts of heat, 
so a high-volume forced-air cooling system is used to keep 
it at a safe operating temperature. Warm air from the al- 
ternator is routed to a mixer box behind the passenger 
seat, where it mingles with the diesel engine's exhaust. As 
a result, the diluted exhaust exiting from a port on the 
truck's right side has about half the infrared visibility of 
pure diesel exhaust. Stealth aircraft use a similar method 
to reduce their vulnerability to heat-seeking missiles. 

The military's penchant for carrying its equipment 
around in helicopters dictated the JTEV's 5,000-pound 
maximum weight and its narrow 65-inch width, which 
are tailored to the cargo bays of the CH-46 helicopter and 
the future V-22 Osprey tilt-rotor aircraft. A Humvee, by 
comparison, has a gross weight of 7,700 pounds, and is fa- 
mously wide at 86 inches. 

Making the narrow JTEV stable enough to handle 
rugged country at high speeds was a challenge to Millen's 
suspension designers. They decided the best approach 
was to give all four wheels a long suspension travel of 18 
inches. Making it work required the development of spe- 
cial minimum-width gearbox and differential units. They 
reduce the speed of the electric motors and transmit 
power to halfshafts that are as long as possible, given the 
space available between the truck's wheels. “A suspension 
with 18 inches of travel and shorter halfshafts would force 
its universal joints to run at too steep an angle, and would 
quickly destroy them," says chassis engineer Jack Auld of 
Rod Millen Motorsports. 

Huge shock absorbers soak up the bumps, converting 
kinetic energy into heat that is dissipated when the hy- 
draulic oil passes through aluminum reservoirs located in 
the airstream. A ride-height adjustment system lets the 
driver increase the vehicle's ground clearance from 10 to 
15 inches when motoring over rocks and other obstacles. 

Aside from stability, the point of all this high technol- 


Underthe Skin 


JTEV's diesel engine powers an alternator 
that charges the truck's battery pack. The 
batteries store energy for electric motors 
that drive the front and rear wheels. 


Shock absorber 


Alternator 


ogy is old-fashioned comfort for the crew, and less wear 
and tear on their electronic equipment. While some sol- 
diers may be proud of how much pain they can endure, 
off-road racers take a different view. "When you see those 
trucks on TV blasting down the Baja peninsula, it looks 
like murder,” says Millen, “but actually, the suspension 
systems are giving those guys a pretty good ride. If I'm 
being bashed to pieces, I can't win a 10-hour race." 

The team of AeroVironment and Millen Motorsports 
engineers is testing the JTEV at an off-highway vehicle 
area in the windy desert near Barstow, California. Wired 
with accelerometers and other sensors that measure sus- 
pension-deflection rates, wheel speeds, and the amount of 
vertical force experienced at the driver’s seat, the truck 
bashes along stretches of rough terrain with a plywood box 
of sandbags in the back, bringing it up to maximum weight. 

The engineers have carefully marked off an undulat- 
ing course, a bumpy course, and a truly inhospitable 
course. With Millen at the wheel and a laptop-toting en- 
gineer at his side, the truck flies across the terrain at 
varying speeds, generating lots of behavioral data. Back 
at AeroVironment's lab in Monrovia, California, the in- 
formation is entered into a database that will be used to 
improve designs for next-generation war trucks built 
around hybrid powertrains. 

Putting power to the ground through electric motors 
is an idea that has appealed to military vehicle designers 
for a long time. In 1943, General Electric's Erie Works 
built a prototype electric-drive tank called the T23 for 
the U.S. Army, which was concerned with countering the 
improving firepower and mobility of the German Panzer 
tanks then operating in North Africa. 

The T23 used a 500-horsepower Ford V8 engine to 
power a generator, which in turn drove electric motors lo- 
cated at each track. The Army's Detroit Tank Arsenal 
soon put the T23 into production, and by late 1944, 250 
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THE PREDECESSOR TO JTEV is a somewhat boxier-looking 
experimental vehicle, funded by the Marine Corps, called 
the Helo Transportable Multi-Mission Platform. Work on 
the HTMMP (pronounced “hightemp”) began in 1991, 
aimed at exploring the idea of a high-mobility vehicle 
narrow and light enough to be carried by helicopters. 
The HTMMP has a six-cylinder turbodiesel engine built 
by Steyr of Austria; it powers all four wheels through con- 


of them had been built. The logistic challenge of fielding 
skilled maintenance technicians and spare parts proved to 
be the T23's downfall, however; none saw combat service. 
The sole surviving example remains in the collection of 
the Army's Tank Automotive Command in Michigan. 

"Today, the military has a gaggle of electric-vehicle re- 
search and development programs underway. The De- 
fense Advanced Research Projects Agency is funding the 
development of two electrified versions of the Humvee, 
one designed for maximum performance, and the other 
for conversion to hybrid diesel-electric drive at minimum 
cost. DARPA has also funded the construction of a bat- 
tery-electric M-113 tracked armored personnel carrier, 
which is now being converted to hybrid power with the 
addition of a diesel engine and alternator. 

Meanwhile, the Marine Corps is testing a trailer 
with electrically driven wheels. The Marines are also 
retrofitting an older amphibious assault vehicle with a 
diesel-alternator powertrain that drives electric motors di- 
rectly without using batteries. And contractors will be asked 
this spring to submit proposals for a new reconnaissance, 
surveillance, and targeting vehicle, or RST-V. The vehicle’s 
specifications will call for a hybrid diesel-electric powertrain. 

One of the most important things such a vehicle can 
offer is an abundance of onboard electric power, a com- 
modity the military consumes with ever-increasing thirst. 
According to Michael Gallagher, head of the Marine 
Corps Vehicles Department in West Bethesda, Maryland, 
power is needed for reconnaissance sensors, radios, and 
perhaps for future weapons using directed-energy beams. 
“We also want to power off-board equipment such as radar 
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ventional driveshafts and an automatic transmission. Yet 
a peek under the hood reveals a huge alternator. What's 
it for? The HTMMP is designed to tow a unique trailer that 
has electrically driven wheels to keep the truck from get- 
ting bogged down when it's hauling a heavy payload. A 
hydraulic stabilizing system fights the jackknifing or 
rollover that could occur on rough terrain. Together, 
the HTMMP and its fancy trailer constitute an articu- 
lated, six-wheel-drive diesel-electric vehicle.—S.F.B. 


or electronic-warfare equipment,” he says. “The truck 
could even be used to jump-start an aircraft or a tank.” 

But the biggest payoff of hybrid power and lighter 
weight is fuel economy. “Hauling fuel is a big logistic bur- 
den for the Marines,” says Gallagher. “We think we can 
double the cross-country fuel efficiency of the Humvee, 
which is about nine mpg. A hybrid only needs a relatively 
small engine, which is sized for average loads, and it bor- 
rows from the batteries to sprint or climb a hill. This is 
the way to be fuel efficient.” 

Since the JTEV program began three years ago, about 
$2 million of Marine Corps funds has been spent on de- 
sign, fabrication, and testing of the vehicle. Another $2 
million is earmarked for further testing and development, 
half coming from DARPA and half from the Marines. 
DARPA's share will pay for the development of advanced 
electrical components including a semi-active suspension 
and a nickel-cadmium battery pack. 

Switching to nickel-cadmium batteries will make it 
possible to add a regenerative braking feature that will im- 
prove fuel efficiency. "We've written the computer codes 
for controlling regenerative braking, but the lead-acid bat- 
teries we have now won't accept current at a high enough 
rate," says Anderson. “Regenerative braking would slam 
those batteries really hard, and they wouldn't last long." 

The hardest part of developing this ambitious experi- 
mental war truck has been *working all the gremlins out," 
Anderson says. "They are everywhere when you build so 
many new systems all at once. We make things and break 
them and make them over again. This has taken a lot of 
persistence, but finally the truck is beginning to work.” > 


o2 [J 97 


т 


- 


+ 


+ 


Bonus 


Name Your ке 
Price!* dc^ 


f you think computer programming is hot today, just 
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Wings 


ON MARCH 17, a ghost plane will rumble down 
a runway in Oakland, California, lifting off to fly 
eastward across the southern United States, bank- 
ing south to Brazil, then continuing across the 
Atlantic Ocean and around 
the world via the equator. With 
luck, it should return across the Pacific Ocean 
to land in Oakland on May 20. 

Sixty years ago, Amelia Earhart embarked on 


By Frank Vizard 


the same journey in the same type of plane. She 
didn't come back. 

Earhart's place in aviation history was sealed in 
1932 when she became the first woman—and 
only the second person after Charles Lindbergh— 


to fly solo across the Atlantic Ocean. By 1937, Earhart was pre- 
pared to become the first woman to circumnavigate the globe, 
around the equator. On March 17, 1937, Earhart took off from 
Oakland, heading west across the Pacific Ocean. 


Earhart's rare Lockheed Electra 
10E has a wing span of 55 feet 
and is 38 feet, 7 inches long. 


AL Fashir Karachi Calcutta 
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Pilot Linda Finch, framed 


against one of two Pratt 
& Whitney Wasp engines 
that power her restored 5 
Lockheed Electra 10E, Р 
will attempt to circum- 
navigate the globe— 
finishing a journey that 

—— e = — — = 
ended for the legendary 
Amelia Earhart near How- 
land Island 60 years ago. 


PHOTOGRAPHED BY JOHN B. CARNETT 
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Unfortunately, she didn't 
get very far. Her fuel-laden 
plane, a Lockheed Electra 
10E, crashed on takeoff leav- 
ing Hawaii. Returning to the 
United States for repairs, 
Earhart started again on 
May 21, this time heading 
east to avoid the hurricane 
season in the Caribbean. 

All went well for 22,000 
miles. But on July 2, Ear- 
hart, accompanied by navi- 
gator Fred Noonan, left 
Lae, New Guinea, for a Pa- 
cific knoll called Howland 
Island 2,224 miles away. 
Earhart transmitted her 
position to a nearby ship 
with less than 100 miles 
left in this leg of her flight. 
Shortly thereafter, the 
plane disappeared. In the 
intervening years, Earhart 
has become a legend, a 
modern goddess of flight 
who vanished into the 
ether and into immortality. 

For Linda Finch, 
Earhart is also an inspiration. Finch 
is piloting the restored Electra 10E 
that will attempt to finish the flight 
that Earhart didn’t. 

“Earhart lived outside the limits 
that were set for women in the 1930s,” 
says the 45-year-old Finch, a success- 
ful Texas businesswoman and divorced 
mother of three who has also logged 
8,000 hours of flight time in historic 
aircraft. “She believed that people, in- 
cluding children and men, should 
have their dreams and work toward 
them. I felt that by recreating the flight, 
we'd bring attention to that message 
again—especially among children. 
That message clicked with me because 
Idon'tlike people telling me I can't do 
stuff either," she adds with a chuckle. 

Getting the Electra 10E airborne 
is already a victory of sorts. Finch's 
plane is one of two left in the world. 
Only 15 of the planes, outfitted 
with massive Pratt & Whitney Wasp 
engines, were ever made. The planes 
had been designed for Pan American 
Airlines for long-distance flights 
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Earhart, who In 1932 became the first woman to fly the Atlantic solo, 
felt the Wasp engines had the power to get her plane around the world. 


to South America and Alaska. 

“These engines are actually larger 
than those intended for this model 
aircraft,” says Finch. “Amelia realized 
that this was the only plane that could 
carry the weight she needed for fuel 
and that had the power to take off on 
the short runways she’d be using.” The 
engines alone weigh 650 pounds each 
and produce 410 pounds of horse- 
power. Normal range is 810 miles and 
maximum speed is 202 mph. 

The engines are also “horribly loud,” 
says Finch. “The props are about four 
inches from the side of the fuselage 
and the air just bangs off it. You can 
feel the metal vibrating. It’s the loud- 
est airplane I’ve ever been in.” 

Finch, unlike Earhart, will be wear- 
ing hearing protection. She'll have a 
few other advantages as well. A global- 
positioning satellite receiver will keep 
Finch apprised of her position at all 
times. VHF radio communications will 
provide help with landings and take- 
offs. And using a digital camera and 
satellite transceiver, Finch will be able 


to send messages and im- 
ages for display on the 
Internet so school chil- 
dren and others can track 
her progress. (For more 
information, call 888-317- 
1997.) Noonan’s spot in 
this epic flight is being 
taken by a rotating team 
of four mechanics. 

Even with these high- В 
tech aids, flying the Electra 
10E is no simple task. “The 
plane responds slowly to 
controls," says Finch. "It's 
like driving a big boat. You 
turn the wheel and wait." 
On the plus side, the plane 
climbs quickly at a rate of 
1,140 feet per minute. 

With no nose wheel, the 
Electra 10E can also be a 
bit unstable during land- 
ings and takeoffs, and 
Finch says it took a bit of 
time to adjust to that. 
“Early landings were fine, 
but they weren't pretty," 
she notes, laughing. 

Then there is Howland Island. 
Finch expects that leg of the journey 
to be "eerie." Unlike countless others, 
Finch has no theories about why 
Earhart disappeared. "When I get to 
the part in the story where she is lost, I 
don't read the rest,” she says. * 

Earhart's disappearance prompts 
wild speculation. Among the many 
theories is the notion that she was 
captured by the Japanese and exe- 
cuted as a U.S. spy—an argument 
both governments reject. Others say ` 
aluminum scraps found on the near- 
by uninhabited atoll of Nikumaroro 
suggest Earhart crashed there after 
running out of fuel. 

With a pilot’s natural bent toward 
avoiding ill winds, Finch may not ^ 
want to dwell on Earhart's fate. On 
the other hand, she'll take all the good 
fortune she can get. It isn't lost on 
her, for instance, that March 17 is St. 
Patrick's Day and that maybe the luck 
of the Irish will rub off on her. Will 
she be carrying any shamrocks? “All I 
can find," says Finch. “Absolutely.” 
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CRAIG BREEDLOVE TOOK ONE oF RACING'S WILDEST oes 


By Pe ter Brock 
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HALFWAY THROUGH the measured mile on the 
barren Black Rock desert of western Nevada, Craig 
Breedlove was doing 675 mph, one second away from 
accelerating past 700 mph and into the unknown. He 
could see the giant, square, orange mile markers 
with their integral timing lights rushing toward him, 
but at the same moment, he could feel the Spirit of 
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Craig Breedlove contemplates what went wrong, 
close to the speed of sound. 


America starting to go out of control. The air in front of 
the speeding jet car was becoming incompressible, and 
shock waves were buffeting the cockpit. 

Thin wisps of super-cooled air were forming wave pat- 
terns around the nose of his car, and he knew it was 
time to back off. He hit the kill switch to avert disaster. 

At that moment, several equal but opposite reactions 
took control of Breedlove's car, and he became a passen- 
ger on one of the wildest rides in the history of land-speed 
racing. Wilder even than he had expected in this chal- 
lenge of one of the last unknown speed barriers—travel- 
ing faster than the speed of sound, on wheels. 

Since his high school days in Santa Monica, Califor- 
nia, Breedlove, an enigmatic 59-year old, has devoted his 
life to speed. He was 13 years old when he built his first 
hot rod, and at the age of 23, he installed a surplus jet 
engine in the first of what would be a series of Spirit of 
America land-speed cars, and became the first man to 
exceed 400, 500, and 600 mph. The official land-speed 
title today is held by Englishman Richard Noble, who 13 
years ago ran his jet-powered Thrust 2 to 633.468 mph 
on the same Nevada desert where Breedlove recently 
attempted to reclaim the record. 

The land-speed record is motor racing's heavyweight 
division. Essentially, there are no rules. Several years 
ago, Breedlove experimented with exotic rocket engines 
to drive his next land-speed car. Amazingly, he had ac- 
quired a surplus lunar-landing rocket engine in parts, 
rebuilt it, and seriously tested it in a totally new car in 
preparation for an attempt on the land-speed record. 
Then, the Federal Government banned the transporta- 
tion of the highly explosive rocket fuel materials on 
public highways by private citizens, and he had to re- 
sort to more conventional means to express his talent. 

What followed was the latest Spirit of America, 
Breedlove’s fourth serious streamlined challenger. 
Breedlove has three goals for this latest car: First, he 
wants to wrest the title of world’s fastest car away from 
England, reclaiming it for the United States. Next, he 
plans to be the first man to officially drive an automobile 
at more than 700 mph. And last, he wants to be the first 
to exceed the speed of sound on earth. 

The Spirit is Breedlove’s own personal vision of what 
a record breaker should be. The gleaming white 44- 
foot-long car is powered by a highly modified J-79 Gen- 
eral Electric aircraft engine that was extracted from a 
U.S. Navy Phantom jet fighter. 

"A stock J-79 produces about 17,000 pounds of thrust," 
says Breedlove. ^We 
calculated that I 


unleaded Shell gasoline. Normally, aircraft jet engines run 
on JP-2, which is a kerosene blend. Automotive gasoline 
provides more heat to increase power. "Since our record 
attempts will last less than a minute each, we could af- 
ford to run brief, elevated temperature spikes that would 
melt a stock J-79,” Breedlove says. 

The Spirit's chrome-molybdenum tube frame cradles 
the engine. “The whole structure has to support the engine, 
fuel tank, and cockpit without bending or twisting even a 
degree," says Breedlove. *At 500-plus mph, I don't have 
enough steering input to control or compensate for any 
deflection." Yet, whole sections must be removable so the 
engines can be switched or serviced. "It's a real challenge 
to keep it simple," says Dezso Molnar, the crew chief. 

At speeds greater than 600 miles per hour, conven- 
tional tire design no longer applies. “Centrifugal forces 
acting on the surface of even the strongest composite 
belted tires would cause such a distortion in tire shape 
that we could no longer consider conventional wheels 
and tires,” says Breedlove. “We had to design a new solid 
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The track left by the Spirit of America (left) as It veered off the line 
through the speed traps marks the beginning of Breediove's wild ride. 

A rear view of the Spirit (above), taken before the run, shows the place- 
ment of the drag chutes and the narrow cross section of the car, barely 
larger than its jet engine. The rear wheels are supported on narrow, 
angled steel struts. Breedlove speculated that shock waves formed at 
the leading edges of the struts could have led to instability. 


would need at least 
22,000 pounds to 
push the Spirit of 
America to Mach 1.” 
The Spirit’s J-79 
burns 92-octane 
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Two percent of the J-79 
jet engine thrust is used. 
to create down force 


connect wheebo 
fairings to fuselage 
are tuned with 
unmoving flaps to a 
adjust down force 


Tires are made 

of Kevlar and 

rubberized 
arbon fibers. 


‘tire’ and matching wheel that were strong enough to sup- 
port the car at that speed, but would not expand or distort 
even a few thousandths of an inch, which of course could 
completely destroy the rear wheel housing.” 

The solution was to fabricate a supporting disc capped 
by “tires” that are specially wound from composite Kevlar 
and rubberized carbon-graphite fibers. The wheels and 
the carbon-fiber tires were machined by Stadco in Los 
Angeles for Centerline Wheels. 

Breaking the sound barrier, the ultimate goal for Breed- 
love’s Spirit, has an archaic ring to it. The sound barrier, 
after all, was proved to be no barrier at all after a break- 
through in aircraft design 49 years ago, when Chuck Yeager 
flew the Bell X-1 faster than the speed of sound. 

Today, hundreds of millions of dollars worth of re- 
search are available to those who seek to exceed the speed 
of sound, but what is discouraging is that much of the data 
is worthless. Deciding what applies to an automobile and 
what is irrelevant is the big issue. 

“A shape that is capable of penetrating the sound bar- 
rier will deflect shock waves off its leading edges, shock 
waves that are so powerful they can flatten wood-frame 
buildings,” says Barnaby Wainfan, a leading aerodynami- 
cist who has worked on many supersonic aircraft and has 
consulted with Breedlove on his new car. “Above the earth, 
shock waves reflect radially off the front of an airplane at 
precisely controlled angles. Aircraft designers can control 
the exact shape and the angle of these shock waves by 
precisely contouring the shape of the vehicle’s nose and 
the leading edges of the wings.” 

But, Breedlove adds, “No one really knows what will 
happen when a car reaches the sound barrier, so we can 
only make intelligent guesses. When we test again next 
year, we'll refine the details based on the data we've 
logged. We should be able to predict trends and modify the 
car's shape and aero-controls if necessary." 

Perhaps. The problems are speed and reaction time. 
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Wheels keep car 
straight at low 
speed, then the 
steering vane 
the cock- 


At somewhere around 650 mph, sections of the car will 
go transonic, and shock waves could buffet the car into 
instability instantaneously—faster than the driver could 
possibly shut down power or react to correct the condi- 
tion. Since the Spirit has no driver-controlled correction 
for pitch, even a few degrees of upward motion in the 
car's nose angle, caused by shock waves hitting the ground 
in front of the car, could launch the Spirit several hun- 
dred feet into the air. “We’ll have to ease carefully into 
that realm," concedes Breedlove. 

The actual construction of the Spirit of America began 
in 1992, and by March of '96, Breedlove's team had com- 
pleted the first reworked J-79 for static tests. With water 
injection and the afterburner on full throttle, the team’s 
test engine sustained 22,650 pounds of static thrust in the 
Aero Turbine test cell at Stockton airport in California. 
That's equivalent to 45,000 horsepower. 

The official land-speed record is an average of two timed 
runs through a precisely measured mile/kilometer speed 
trap, over the same course within an hour's time. A six-mile 
entry leads into the timed mile/kilometer trap, followed 
by a six-mile deceleration zone. For additional safety, there 
is another safety zone of at least two miles on each end of 
the course, in case of parachute or brake failure. After 
the car's first official run, the crew has one hour to refuel 
and service the car to make the return pass. 

A place that is long, straight, and flat enough to attempt 
the feat is not easy to find. Bonneville Salt Flats in Utah 
has been the site of several land-speed record attempts, and 
Breedlove conducted some preliminary testing there. But 
the Bonneville course is steadily shrinking as the brine is 
pumped from its surface. 

An alternative is the Black Rock desert, a starkly beau- 
tiful dry lake some 120 miles northeast of Reno, Nevada. 
The slightly cracked dry clay surface of Black Rock 
provides better traction than the slightly damp surface 
at Bonneville. The Black Rock dry lake is probably the 
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best place in the world to attempt a land-speed record. 

Breedlove is distant, quiet, and focused when he arrives 
with his crew to make a serious attempt at a record with 
his new jet car. All that matters now are the car, the weather, 
and the time. When it is late in the season, even light rains 
can disturb the lake's carefully prepared surface without 
warning—and a day's work can be erased in a couple of 
minutes. “You gotta go when you can,” says Breedlove. 

In the Spirit of America's first six test runs, the car's 
stability encouraged Breedlove to raise his speed incre- 
mentally for each run. 

But now, on October 28, he had run out of time, 
weather, and finances. His first test run that morning, in 
ideal conditions, had gone badly. A malfunction of the 
fuel flow on the afterburner had limited the morning's 
speed to 477 mph, well below the 640 mph needed to 
reclaim the record. It was important to attempt another 
run as quickly as possible, so that if he broke the record 
in one direction, he could race again in the opposite di- 
rection within the hour to make it official. 

Delays in solving the fuel-flow problem kept eating at 
the time window. He couldn't wait another day—weather 
experts predicted rain and snow by the evening. At the 
starting line on the north end, there was little evidence 
of wind, but six miles south, down the course, the 10-de- 
gree crosswind had increased to 11 mph. 

Breedlove strapped in and went for it. The J-79 was 
spooled up to full power, and then the afterburner was 
ignited. The Spirit of America accelerated for four miles, 
all the way to the speed trap. By the time he had reached 
the electronic eyes to officially verify his speed, Breedlove 
knew he would have to make a critical decision. His feel 
of the car told him it was going into the critical transonic 
range. If he held full power through the traps, it might 
be too late to recover control. A jet under full afterburner 
power cannot be throttled back or eased off. 

He killed the power to the J-79 and the car became 
unstable. The front wheels were barely touching the lake 
bed, and the interconnected aerodynamic dorsal steering 
vane on top of the cockpit was not large enough to con- 
trol the car’s direction. 

Without a crosswind, Breedlove might have sailed 
through the time traps safely, but the crosswind pushed 
the Spirit’s nose off course. Afterward, Breedlove noted 
that the rear of the car might have been lifted by a tran- 
sonic shock wave. The Spirit missed the huge orange trap 
markers by a few hundred yards and was soon cutting a gi- 
ant U-turn in the lake bed that would eventually take the 
car 1.6 miles off its intended course. Halfway through the 
wild U-turn, centrifugal force rolled the Spirit’s fuselage 
up 30 degrees on its left side. The car was now riding on 


the side of its needle nose, the fuselage just behind the 
air intakes and the left rear wheel fairing. It continued 

to scrub off speed as it went on around, completing a full 
180-degree arc, again facing north, before it eventually 
dropped back onto its wheels. Breedlove attempted to de- 
ploy both braking chutes, but only one fired. The electro- 
hydraulic ski brake beneath the fuselage burned off the 
last few remaining miles per hour and Breedlove came 

to a safe stop, personally unscathed. 

The Spirit, although almost totally intact, had suffered 
considerably. Both rear wheel supports had been severely 
strained and had pulled through the skin at the fuselage 
attach points. The engine had eaten enough lake dust to 
start a small farm, and would have to be completely disas- 
sembled before it could run again. Breedlove had been for- 
tunate—the damage could have been much, much worse. 
He had given everything he had to re-establish his pres- 
ence as a world record contender and had come within a 
few seconds of being the new title holder. 

The crash at Black Rock delayed but didn’t deter the 
effort to exceed the speed of sound on land. The Spirit had 
proved it was capable of capturing the record—now the 
quest will be a race for good weather, among several con- 
tenders. As Breedlove completed his run, Noble was load- 
ing his new car, the twin-Spey-engined Thrust SSC, 
aboard an aircraft to head for the Middle East. King Hus- 
sein of Jordan offered his 10-mile paved military runway 
in the Jordanian desert for Noble’s attempt. A few weeks 
later, rains washed out that effort. Breedlove could chal- 
lenge the record in a month or two in Australia, but at this 
time, the plan is to run next summer in the United States. 

The challenge and the danger create their own kind of 
camaraderie that transcends competition. Englishman John 
Ackroyd, the designer of Noble’s record-holding Thrust 2, 
came to Black Rock this year to assist Breedlove in setting 
up the course on the lake and to provide whatever exper- 
tise he could. Asked what’s different about the Ameri- 
cans and English and their methods in their quests for the 
world’s record, Ackroyd is quiet for a moment and then 
replies. “It’s the culture. In America, your drivers are more 
hands-on, designing and building their own cars. In Eng- 
land, wealthy men like John Cobb, Malcolm Campbell, 
and Richard Noble have traditionally hired others to de- 
sign, engineer, and fabricate their cars. Cobb, Campbell, 
and Noble were gentlemen racers. Drivers like Craig 
Breedlove and the Arfons brothers, who challenged Craig 
in the 60s, have done it on their own in their backyards 
with bits gathered from wrecking yards and obsolete mili- 
tary aircraft. It’s fascinating.” 

“This is a strange business,” he says, “I couldn’t very 
well stay away, could I?” 
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The future of high performance at Chevrolet 


|. is hidden under the skin of the new Corvette. 


A NEW CORVETTE comes along about as of- 
ten as a new Pope—once every 10 or 12 years. The 
1997 Corvette represents the fifth time in its 44-year 
history that America's sports car sweetheart has 
By Dew-Sharnen had a tuor makeover. It is a watershed 
long-anticipated by sports car enthusi- 
asts and automotive technophiles alike, as reports 
leaked out that GM was considering a radical 


change in an American icon, or even dropping it altogether. 

For their patience, the faithful have been rewarded with technol- 
ogy that vaults ahead by leaps and bounds. 

The latest Corvette, now arriving as a late 1997 model, is rev- 
olutionary in every way but exterior design. There’s a remarkable 
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The Corvette that 
Never Was 


BY JIM SCHEFTER 


BY THE TIME the first shots in the Battle 
of the Mid-Engine Corvette were fired on 
March 1, 1991, a new Corvette was long 
overdue. The car on the road in 1991 had 
been designed in the late Seventies and 
first produced for sale as a 1984 model. Its 
replacement originally was to be a 1993 


Two early ideas for front-end treatments capture 
the theme of the classic long-nose Corvette shape. 


model, but delays made the dream take on 
a Rip van Winkle aspect, and after a dozen 
brushes with death, the all-new Corvette 
was not to be launched until January 1997. 

In the course of shaping the new car, 
scores of would-be Corvettes had been 
carved into clay models. All of them had 
common assumptions: The next-generation 
Corvette would be new, but not radical 
in looks. And most of the new designs as- 
sumed that the new Corvette would still 
be front-engine and -transmission, with 
rear-wheel drive. 

When the first Corvette was built, rear- 
wheel drive was the American standard. 
By the mid-1970s, front-wheel drive was 


Adapted from the forthcoming book, All 
Corvettes Are Red, 91996 by Jim Schefter, 
to be published by Simon & Schuster. 


engine under the hood. The powertrain layout is unique. The 
structural concept is innovative in its use of advanced materials. 
The 1997 Corvette may lack something in terms of punctuality, 
but it more than makes up for it in originality. 


A light, high-tech engine...with pushrods? 

GM rarely introduces an all-new engine with an all-new car, 
but that's merely one of the cardinal rules broken by the 1997 
Corvette. Another surprise is the use of a pushrod valvetrain 
in an engine for the 21st century. 

All manufacturers eventually confront a philosophical fork 
in the road toward future powertrains. One choice is overhead 
cams and multivalve combustion chambers. The other path is 
the traditional pushrod, two-valve approach. So far, General Mo- 
tors is the only maker to split its resources by taking both paths. 4 

John Juriga, product manager for the Corvette's new 1.51 V8, 
says that his team could have chosen any engine design that 
met ambitious performance goals. The pushrod approach was 
selected because goals were met or exceeded with an engine 
significantly smaller and lighter than one with four overhead 
cams, and at less expense. 

The 151 is a 5.7-liter V8 sharing but one key dimension— 
inter-cylinder spacing—and a couple of minor parts with 
Chevrolet “small-block” V8s of the past. Major new features in- 
clude a deep-skirt block, rearranged intake and exhaust passages, 
advanced electronic systems, and weight-saving materials. Ex- 
tending the cylinder block well below the crankshaft's centerline 
results in a much more robust structure that's less likely to radiate 
noise and vibration to the Corvette's passenger compartment. 

The quest for high volumetric efficiency (good breathing), 
efficient combustion, and high-rpm durability has driven most 
manufacturers in the DOHC direction. To achieve all these ends 
without the extra bulk, weight, cost, and the complexity of multi- 
ple cams and valves, Juriga's team was particularly creative in 
the valvetrain and cylinder head areas. 

Normally, pushrods, 
head bolts, and intake- 
ports all fight for the 
space available be- 
tween banks. To 
ease congestion, 
the new Corvette 
V8 has eight fewer 
head bolts. Instead 
of crowding two intake 
ports between adjoin- 
ing pushrods, the new 
151 layout alternates 
ports and pushrods. Re- 


A-arm rear + 
suspension 


designed intake passages The new 5.7-iter Corvette engine mixes innovative mate- 
are tall and thin to provide rials and technology with a traditional pushrod valvetrain. 


sufficient cross-sectional 

area for excellent flow without taking up excessive space. 
The new 5.7-liter LS1 V8 delivers a maximum 345 horse- 

power at 5,600 rpm and significantly more torque between 

2,500 and 5,500 rpm. The use of an aluminum block and a 
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ear-mounted transaxle 


5.7-liter V8 
fast becoming the norm for sedans, but 
high-performance American cars stayed 
with a large-displacement, front-mount- 
ed V8, and rear-wheel drive. Meanwhile, 
many race cars seeking maximum traction 
and braking capability had shifted to 
designs with a midship engine, close to 
the center of gravity, powering the rear 
wheels. Many new sports cars that were 
headed for the track followed suit, and a 
wide variety of manufacturers, from Fer- 
rari to Toyota and even GM's Pontiac divi- 
sion, introduced mid-engine sports cars. 


A stiffer but lighter frame 


molded-nylon intake manifold helped trim 55 pounds from 
the weight of the previous Corvette engine. 


Engine and transmission go separate ways 

The 1997 Corvette honors long-standing traditions with the en- 
gine in front and the drive wheels in back, but in between there's 
major upheaval. To facilitate a new backbone frame concept, the 
transmission has been shifted 54.1 inches rearward and integrated 
with the differential to create a new transaxle assembly. 

The use of a transaxle is standard practice with front-wheel- 
drive and mid-engine applications. What is unusual is placing 
the gear boxes (both a six-speed manual and a four-speed auto- 
matic) ahead of the differential instead of behind it. Doing so 
required an 8.3-inch increase in wheelbase to leave sufficient 
passenger space. This innovative layout was selected because 
it allowed the use of existing transmission hardware: GM's Hy- 


supports the engine and trans- 
mission, now at separate ends But a new structure for Corvette was 
of the lengthened chassis. lurking in the background. It would have 
a sturdy backbone down the center of 
Structural "tunnel" the car, and one-piece side rails of great 


strength. The structure was radical in a 
way that Corvette lovers would accept, but 
it wasn't mainstream. Not yet. 

The job, to design a Corvette to fit over 
the current structure, and to dabble with 
bodies that might fit over the backbone, 
should have bees easy. But, the stop-and- 
start orders inflicted on Corvette between 
1989 and 1991 left the development 


> dramatic 4L60E automatic and a stick shift supplied by Borg group with a case of psychological whip- 
Warner (also used in the Camaro, Firebird, and Viper). The lash and let a different kind of car slip 
differential is a new GM design manufactured by Getrag. into the fray. 

b A long aluminum torque tube provides a rigid connection There were several main players in the 
between front and rear powertrain modules. This five-inch- drama. John Cafaro was the lead Corvette 

| diameter structural member contains a 2.2-inch driveshaft designer. His studio was to style the car, 

» made of metal matrix composite material (a high-strength alu- while chief engineer Dave McLellan's peo- 
minum alloy containing aluminum-oxide particles). 

‚ Keeping it together 
Structural stiffness is every maker's Holy Grail these days be- 
cause a firm foundation is the righteous path to a smooth, 

Y quiet car. The interior is less likely to develop squeaks and rat- 


tles with age. The suspension can be tuned to do a better job 
of handling bumps and curves when it's securely anchored. 
The previous approach used two tall frame members run- 
ning below the door sills, tied together by crossmembers. But 
what this lacked in structural efficiency, it made up for in entry 
difficulty: Climbing aboard a 1984 through 1996 Corvette was 
only slightly easier than strapping into a military jet-fighter. 
The new design uses a large stamped-steel tunnel down the 
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A radical design followed the front-engine lay- 
out but was not practical for a production car. 


ple handled the technical side. Neither 
side was prepared for the internal conflicts 
that were to come. 

Design vice president Charles M. Jordan 
was the catalyst for turmoil. In 1989, he'd 


disliked much of what he saw in Cafaro's 
studio and ordered a new design. The re- 
sult, called Stingray III, was a radical lit- 
tle car with cat's-eye head lamps, 
low-slung lines, and feline beauty. 

"Don't copy it," Jordan told the artist 
and his crew. "That's not the car I want. 
It's not perfect. But it's the standard. I 
want you to beat it." 

Cafaro set out to do that. In mid-Feb- 
ruary, he and his staff took a full-size 
clay model outside for a daylight preview. 
Jordan didn't like it. “It looks a little 
Chrysler-y, kind of Viperish,” said another 
executive. Cafaro bit his tongue in silence. 

This time, Jordan ordered his own en- 
gineering staff to ignore both the stan- 
dard Corvette structure and the backbone 
still being analyzed. 

Instead, they'd go with mid-engine 
designs, with the motor sitting directly 
over the car's center of gravity. That put 
the engine behind the driver, a configu- 
ration favored for very high-performance 
cars and many purpose-built race cars, 
because the concentration of weight at 
the center of the car reduces the inertia 
that resists quick turns. One drawback, 
notes a Corvette engineer, is that its 
quick response can make a mid-engine car 
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difficult to drive in slippery weather. 

For stylists, a mid-engine layout opens 
multiple avenues of design. Front ends 
can swoop and sweep without an engine 
block in the way, 

In GM's design department, dozens 
of additional Corvette models took shape. 
Many were mid-engine, ranging in looks 
from spectacular to garish. Some were tra- 
ditional. And a few of the designs were 
being draped over the backbone struc- 
ture that was looking better and better 
to McLellan’s engineers. 

The “backbone” structure that looked 


The new frame rails are made efficiently in a press that 
uses high-pressure water to form them in a closed die. 


middle of the car, augmented by one lower-profile frame rail 
at each door sill. Bolt-on aluminum crossmembers beneath the | 
engine and at the rear provide both lateral reinforcement and 
secure steering, suspension, and driveline mounting locations. 

Outer frame rails are made with an innovative technique 
called hydroforming. An 18-foot-long piece of six-inch-diame- 
ter steel tubing is first | 
bent to rough shape 
and then loaded in a 
press containing an 
upper and lower 
forming die. The 
press closes the die 
halves, and hydraulic 
pressure forces the 
tube to conform to 
the die cavity's inner 
contours. After re- 
moval from the press, 
each tube is trimmed 
to length and welded 
to other components that make up the Corvette's structure. | 
Fourteen separate pieces were used to make one frame rail pre- | 
viously, so the new approach represents a significant savings of 
weight, cost, and complication. 

Like the previous Corvette, the new car’s suspension is alu- 
minum-intensive. Control arms of unequal length—used in front 


since the 1953 original—are back for another round. A similar 
approach is employed at the rear for the first time. As with the 
previous generation Corvette, transversely mounted fiberglass- 
reinforced leaf springs are used front and rear. Goodyear Eagle 
F1 GS Extended Mobility (run-flat) radials are standard equip- 
ment, eliminating the need for a spare, jack, and tools. 

One magnesium casting and several aluminum extrusions 
support the instrument panel, windshield, steering column, 
and pedal assemblies. Floor panels use sandwich construc- 1 
tion—balsa wood between two layers of fiberglass—for maxi- 
mum stiffness and minimal weight. Despite the ambitious 
and intelligent use of modern 
materials, the new Corvette 
is no lightweight: It tips the 
scales at 3,200 pounds, a mere 
75 pounds less than the pre- 
vious iron-cylinder-block car. 


The nervous system 

The new Corvette’s nervous 
system is a state-of-the-art 
array of advanced electron- 
ics. Multiplex wiring permits 


xN 


The lengthened wheelbase 
ч and rear-end redesign in- 
sors to instantly share key oper- — crease room in the trunk. 


ating variables (engine rpm 
and road speed, for example) 


some two dozen microproces- 


in the form of coded messages on one party line. 
Under the hood, eight computer-controlled ignition coils 
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eliminate the distributor. A *drive-by-wire" system operates the 
throttle to combine cruise- and traction-control functions while 
eliminating mechanical linkage. Optional shock absorbers sense 
wheel travel to shift quickly and continuously between soft and 
firm damping limits. A cockpit knob permits selecting between 
tour, sport, and performance modes. 


Behind the wheel 


All this new technology produces incremental gains in every cat- 
egory, from fuel efficiency to stopping distance. But what's 
more remarkable is a new user-friendly personality. 

You can hop in, latch your seat belts, and enjoy a pleasant 
commute if you don't feel like taking advantage of the car's 
172-mph top-speed capability. The cockpit is a roomy, quiet, 
and comfortable place. Storage areas are handy, and the cargo 
hold is much more accessible and twice as large as before. 

The car's road manners are poised, without the punishment 
that usually accompanies a stiff-legged sports car. Relocating 
the wheels to the Corvette's extremities (for a longer wheelbase 
and wider tracks) has paid off with major dividends in stability. 
There's gentle understeer (front tires sliding) at the limit of ad- 
hesion entering a turn, and manageable oversteer (rear tire 
drift) when you boot the throttle while exiting a bend. Dive and 
roll during braking and cornering are practically nonexistent. 
The speed-sensitive steering is quick and more communicative 
than any Corvette of the past. 

The new LS1 engine—arguably the least progressive part of 
the car—happens to be one of the new Corvette's most endear- 
ing attributes. Step into the throttle with the tach needle lagging 
and your solar plexus promptly reports pleasurable forward 
thrust sensations. Gas the new Corvette with the needle at the 
high side of the dial, and your eye will instinctively check the 
rear-view mirrors for ominous signs of red. The LS1’s mellow 
tenor tones are so richly refined that they deserve their own 
special performance at Carnegie Hall. Forget about the push- 
rods, this Corvette has a heart of pure gold. 

Is the new Corvette worth the long wait? Those anxious for 
breakthrough styling or major gains in test-track performance 
may now register their disappointment. But for everyone else 
who's interested in the best all-around two-seat sports car that 
(approximately) $40,000 will buy, your Corvette is ready. ® 


Aerodynamics dictated much 
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so appealing left the engine in front, but 
moved the transmission to the rear of a 
structural tunnel down the middle of the 
car. The shape that resulted retained the 
long hood and short rear deck of the tra- 
ditional roadster. 

In late 1991, platform manager Cardy 
Davis convened a group to analyze the var- 
ious proposals for the new Corvette. In the 
end, they'd all vote on Corvette's future. 


A conventional approach to the redesign domi- 
nated the early thinking of GM's design staff. 


Tt was a setup. 

But nobody needed to rig the data. 
Davis already knew that the mid-engine 
Corvette couldn't survive the financial 
and technical challenges it would face. 

The vote came on January 28, 1992, 
at the end of exhaustive research and pre- 
sentations. Only eight people had a say. 
McLellan, Cafaro, and Davis were among 
them. The mid-engine Corvette didn't get 
a single vote. McLellan looked at the 
numbers—both cost and perfor- 

mance—and knew that no mid-en- 

gine design could compare to a 

backbone Corvette. 

The car they were calling C5 was 
settled on that day. It took only 
five more years to make it happen. 


LONG INFAMOUS for their cavalier ap- 
proach to customer service and picture 
i quality, cable TV operators are finally wak- 


ь g йуп ЧЕАРР ing up and smelling 
аад the coffee: Five mil- 


lion of their best premium-service cus- 
tomers have been lured away in the past 
© two years by small-dish satellite TV sys- 
tems flaunting their ultraclean digital re- 
j ception and as many as 200 TV channels. 
But now, cable TV has a shot at round- 
ing up some of the deserters and shoring 
up the remainder of its huge 65 million 


: customer base, simply by aping the competition. 
Cable TV's new mantra? *Go Digital!" 
"What we're offering is a competitive digital 
and analog solution," stresses Dan Sutorius, 
director of digital product management for 
General Instrument Corp., one of the largest sup- 
pliers of set-top cable TV boxes. GI is unveiling 
its digital delivery system for cable TV, which in- 
cludes both older analog and new digital MPEG-2 
capabilities. MPEG-2 is a compression technol- 
ogy that allows a cable TV operator to send a lot 
more channels through its existing network. 
“A cable operator can keep existing customers with 
the same level of service,” explains Sutorius. “But if 
a guy wants all the extras—the 150 channels with mul- 
tiplexed movies, near video-on-demand, sports, infor- 


| Stung by satellite 


mation, music, electronic program guides, the Internet 
connection, and all the rest—he gets our new DCT- 
1000 integrated receiver decoder, complete with all 
the bells and whistles he needs for these features." 

Satellite TV companies have argued that cable 
TV won't be a worthy rival until America is rewired 
with fiber-optic cable. Until now, that argument had 
validity. But cable TV has figured out how to piggy- 
back digital signals onto its existing coaxial wire net- 
work. So, let the competition for viewers begin—a 
war that can only benefit couch potatoes everywhere. 
Not only does the TV picture improve, but the com- 
petition promises to keep the price low. 

“All we need is a little unused bandwidth and we 
can add dozens of digital channels," says GI product 
manager Carl Vassia. "That's because digital coding 
is so much more efficient. In the same 6MHz band- 
width that carries a single analog signal, we can multi- 
plex six digital video channels. Want 40 digital audio 
channels? All you need is 2MHz of bandwidth." 

Digital cable solutions are being developed by lots 
of companies, with names as varied as Scientific At- 
lanta, Zenith, Thomson, and Pioneer. TCI, the na- 
tion's biggest cable TV provider, plans to use another 
MPEG scheme called Imedia that may allow it to 
send as many as 16 channels down a single digital bit- 
stream. Imedia isn't expected to be operational until 
the middle of the year. GI, however, expects to have 
its digital cable boxes available first. 

Bandwidth, of course, is a precious commodity, but 
if your local cable TV operator has 200MHz to spare 
(it's often achieved just by upgrading the amplifiers in 
the system), more than 200 programming services can be 
made available. And if your cable TV system upgraded 
to fiber-optic cable, the palette of options would be even 
broader. Even the analog channels would look better. 


TV systems, cable 


TV mounts a digital counteroffensive. 


] | PHOTO-ILLUSTRATION BY ERIC YANG 
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Where Digital Programs Come From 


CABLE TV operators do most of their digital program 
shopping in two places. TCI's Headend-in-the-Sky (HITS) 
in Littleton, Colorado, delivers 80 MPEG-2 video chan- 
nels and 40 digital music channels via satellite. The sec- 
ond program supplier, TVN Entertainment Corp. of 
Burbank, California, offers 40 MPEG-2 video channels. 
Both services also offer electronic program guides that 
are downloaded daily. Weighing heavily in the program 
mix are pay-per-view channels, premium movies, sports 
packages, and special-interest channels that older ana- 
log cable TV systems lack the bandwidth to carry.—J.T. 


Inside СІ” labs outside Philadelphia, a model cable TV 
plant replete with 10 run-of-the-mill line amplifiers, signal- 
weakening taps, and lots of noise-inducing sources cranks 
up to demonstrate the robustness of СТ digital TV solu- 
tion, In the older analog mode, white noise from a power 
drill splatters all-too-familiar dotted lines across the TV 
screen. Change the connection to digital, and the pictures 


look perfectly clear and crisp, with resolution and color pu- 


tity rivaling that seen on satellite TV. When the carrier-to- 
noise signal ratio was cut to less than half of normal, the 
analog feed disappeared into a sea of snow, but the digital 
picture held its own under the same conditions. 

Meanwhile, the audio quality promises to thrill. The 
GI system subscribes to the Dolby Digital AC-3 standard 
and is similar to that being adopted for DVD and High 
Definition TV (HDTV). The big difference is that the ca- 
ble version is strictly stereo for now, so surround-sound 
won't be part of the equation. Surround-sound is likely to 
be available as an option on future digital cable boxes. 


modem and, for future use, a 40-pin high-speed cable 
connector. Still, the $400 price tag is about $100 more 
than many cable TV operators say they are willing to pay. 
GI argues that cable operators will quickly make up the 
higher cost as viewers order more programs. 

Hardware costs will also drop “as we learn which fea- 
tures are important and which are not,” says Sutorius. GI 
plans to manufacture more than one million digital cable 
boxes this year. Scientific Atlanta, Zenith, and Hewlett- 
Packard are also licensed to buy GI chipsets and incorpo- 
rate them into their own compatible boxes. Zenith is also 
backing another set-top solution developed by Divicom. 

But there is another incentive for cable TV operators 
to make the move to digital. Adding digital channels is 
much less expensive and space consuming than upgrad- 
ing their existing analog service. 

Digital cable TV also promises much better security 
against signal theft, the bane of many cable TV opera- 
tors’ existence. The system conforms to the government- 
sanctioned data encryption standard and uses СІ” Digi- 
Cipher technology for access control and authorization. 

“If someone tries to crack open the decrypting chip 
to read the algorithm, the chip literally self-destructs,” 
says GI product manager Max Brogi. "We've got down- 
loadable electronic options that change the system. And 
if by some miracle the security is still breached, we’ve 
got a slot in the back of the box that lets us alter the sys- 
tem with a plug-in card. 

And then there are the extras available through GI's 
digital hardware. The company’s DCT-1000 digital cable 
box delivers services that were once nothing more than 
pipe dreams. For instance, there’s Music Choice, CD- 


quality audio delivered by Digital Cable Radio that comes 


with an extensive onscreen display of track information, 
artist profiles, music news, trivia challenges, and an inter- 


Sports fans can shift bet 


or isolat 


With an eye to flexibility and to fulfilling as many sce- 
narios as possible, GI has “overbuilt” its first-generation 
digital cable box and is claiming only slim margins of 
profitability on the $400-per-box price it charges. Inside 
the box are two megabits of video DRAM, one megabit of 
DRAM for applications and graphic display, one megabit 
of ROM for basic operations, and one megabit of SRAM 
for downloading program guides. There is also a 14.4Kbps 


e and follow 


active music-buying service. Tune into the same service 
on DSS satellite TV, by contrast, and all that’s displayed 
is the genre of music you’re hearing. To be fair, future 
generations of satellite TV will offer similar capabilities. 
Another extra is an Internet connection. WorldGate is 
СГ low-cost Internet solution for the TV. “The beauty 
and economy of our system is that most of the hard work 
—grabbing and caching information off the Internet—is 
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The Digital Cable TV Box at a Glance 


Program guide Directional buttons 
How different is a digital cable TV receiver from the one with 
which so many cable TV suscribers are familar? From an op- 
erational standpoint, there isn't much difference. Worth 
noting are the “guide” button, which displays a time grid of 


managed at the cable head-end,” explains World-Gate de- 
veloper Hal Krisberg. “The set-top box essentially serves 
as a dumb terminal, just downloading one page at a time 
and sending back a few keystrokes. That’s one reason the 
response is so fast—it's three seconds to any Web site. It's 
also why we can handle as many as 3,000 active sessions 
simultaneously in a single cable node (a system subnet- 
work) that typically runs to 1,000 to 2,000 homes. And all 
we use is 6MHz of bandwidth." 

Like other Internet solutions for TV, WorldGate can 
be operated with a remote control and onscreen key- 
board, or with an external keyboard; the latter is the best 
choice, especially if you're planning to do serious e-mail 
communications. WorldGate resizes Web pages into two 
large-font options for easy reading at a distance. 

WorldGate is special, though, in that you can summon 


een cameras 
single player. 


a Web site appearing on the screen at the touch of a button. 
How do they do that? “We pre-cache all the Web sites that 
are going to be shown on TV that day,” explains chief finan- 
cial officer David Dill. “When the customer hits the ‘access 
address’ button, it sends a radio-frequency signal up the 
cable line, so we know he’s watching channel 3 at 7:13 p.m. 
A computer cross-references that information and deter- 
mines that a Cadillac commercial is airing at that moment. 
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Info Menu Select A/B button 


Channel up/down 


program listings and the “Info” button, which shows TV 
listings for the channel you're watching. It’s the digital 
technology Inside the box, of course, that makes the 

picture clearer and the channel capacity greater.—J.T. 


The appropriate Cadillac Web page is downloaded to the 
viewer. Advertisers should love it, and hopefully pay for it.” 

Perhaps most remarkable is the price. WorldGate ex- 
pects to deliver unlimited Internet access for less than $5 
per month, substantially lower than the $19.95 per month 
most Internet providers now charge. 

Cable operators also have the option of adding their 
own extras. Using a set-up called CableSoft, cable com- 
panies can create their own community Web services 
for e-mail, news, stock quotes, and classified advertising. 

CableSoft also interfaces with a technology called Wink 
that delivers Web pages in the TV signal’s vertical blank- 
ing interval—the black bars at the top and bottom of a 
video frame. To the viewer, it appears to be a separate 
channel, but it only uses a tiny bit of bandwidth. Wink 
flashes an onscreen icon to let the viewer know that inter- 
activity is available on the program. A viewer might then 
order a recipe from a cooking show, for example. 

Down the road, digital cable TV promises even greater 
interactivity. Perhaps the most intriguing is ACTV, which 
allows a viewer of a sporting event to act like a director. 
You can shift between cameras, follow a specific player, 
call up game statistics or instant replays, or review scor- 
ing plays. News hounds, meanwhile, could opt to view 
reports of special interest or participate in a news quiz. 
While ACTV has been available on some analog cable 
systems in Southern California for about a year, “it’s re- 
ally optimized for digital cable because of its heavy band- 
width demand,” says GI's Sutorius. “ACTV is 
simulcasting on four channels. It kills an analog cable 
TV system operator to give up all that bandwidth, but in 
a digital domain with excess capacity, it’s no big deal.” 

And that will be even less of a big deal when GI un- 
veils a second-generation modulating technology that 
promises to increase capacity by another 40 percent. 

Start looking over your shoulder, satellite TV. The ca- 
ble TV guys have only now begun to fight. Ф 
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Why do “hot” 

foods such as hot 

sauce or peppers create 

a burning sensation on the 

tongue? Why does milk soothe it? 
Katherine A. Cobb 
kacobb@juno.com 


THE ORAL ARSONIST in chili pep- 
pers or hot sauce is a compound 
called capsaicin. It has just the right 
shape to lock onto nerve endings, or 
receptors, inside your mouth and on 
your lips. Once that connection is 
made, the nerves send signals to the 


Night Vision Scope 
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brain that 
your brain 
interprets as pain. 
n Just to make sure you 
< get the message, capsaicin 
triggers nerves to release an- 
other chemical, substance P, 
which also generates pain signals. 
Swishing cold water around your 
mouth momentarily stops the burn- 
ing, but since capsaicin is still 
latched onto the receptors, the pain 
returns. (Actually, many people con- 
sider the burning sensation pleasur- 
able.) Milk contains a protein called 
casein that knocks capsaicin off the 
receptors and settles onto them it- 


HOW IT WORKS 


YOU WANT TO GO FISHING on your boat, but it's a dark, moonless night. No proble: 
nally developed for the military, these commercially available systems are shaped like binoculars or monoculars and 

collect and amplify available visible light. There are other night-vision technologies that are more costly and rely on 
infrared light to show warm objects. These are used by the military, police, and rescue workers.—Mariette DiChristina 


Image 


Photons 
of light 


ht energy, or pho- 
tons, are collected, and 
then pass through a 
photocathode plate. 
The photocathode 
works on a principle 
similar to that used in 
solar cells: When it is 
struck by the photons, 
the plate emits electri- 
cal energy, or electrons. 
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Photocathode_ 
plate 


Electrons travel through a microchannel plate, made of millions of 
tiny fiberoptic tubes bundled into a cylinder, sliced into wafer-thin 
plates, and treated to become electrochemically active. At this plate, 
the electrons are increased in number, upping electrical energy. 
This, in turn, amplifies the brightness of the image you see. Each 
incoming electron strikes others in the plate, freeing them. By the 
time the original electron exits, it brings some 2,000 more with it. 


self, says Dr. Robert Henkin, direc- 
tor of the Taste and Smell Clinic in 
Washington, D.C. Warm milk may 
be the best fire extinguisher of all, 
“but when your mouth is on fire, I 
can’t imagine waiting around for 
someone to heat up some milk,” 
says Henkin. 

If there isn’t any milk handy, try 
sugar water or a sweet soda, suggest 
food science researchers at the Uni- 
versity of California, Davis, whose 
1990 study, “Temporal effectiveness 
of mouth-rinsing on capsaicin 
mouth burn,” was published in the 
journal Physiology and Behavior. 

One interesting note: Even 


ои bring your night scope. Origi- 


Green 
phosphor 
screen 


The electrons strike 

a phosphor-coated screen. 
The screen then emits 
visible light. You see the 
resulting, brighter images. 
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TECHNOLOGY UPDATE 


How to make your car invisible 
to radar and laser. ../egally! 


Rocky Mountain Radar introduces 


a device guaranteed to make your 


car electronically "invisible" to speed traps—if you get a ticket while 
using the product, the manufacturer will pay your fine! 


à 1 W df your heart doesn't skip a 
- beat when you drive past 
a speed trap—even if you 
aren't speeding—don't 
pr шег таай | 
BW can't tell you how 
many times that has hap- 
W The Phazer will pened to me. Driving down 
јат” both radar the interstate with my 
and laser guns, pre- cruise control set at eight 
venting police from Miles over the limit, I catch 
a glimpse of a police car 
parked on the side of the 
road. My heart skips a 
beat and for some reason I look at my 
speedometer. After I’ve passed the trap, 
my eyes stay glued to my rear view 
mirror, praying the officer will 
pass me up for a “bigger fish.” 
It seems that as speed-detec- 
tion technology has gotten more 
and more advanced, speeding 
tickets have become virtually 
unavoidable. And although de- 
vices exist that enable motorists 
to detect these speed traps, they 
are outlawed in many states... 
including mine. 
The solution. Today, Rocky Mountain Radar 
Offers drivers like me a perfect solution—the 
Phazer. Combining a passive radar scrambler 
with an active laser scrambler, the Phazer makes 
your automobile electronically "invisible" to 
police speed-detecting equipment. 
The radar component works by mixing an X, 
K or Ka radar signal with an FM “chirp” and 
bouncing it back at the squad car by way of a 


measuring your 
speed. 


| waveguide antenna, effectively confusing the 
computer inside the radar gun. The laser com- 
ponent transmits an infrared beam that has the 
same effect on laser Lidar units. 


Shown actual size, 
the Phazer is only 
3"W x 41 x 15H! 


Perfectly 
legal. Some radar devices have been outlawed 
because they transmit scrambling radar 
beams back to the waiting law enforcement 
vehicle. The Phazer, however, reflects a por- 
tion of the signal plus an added FM signal 
back to the police car. This, in effect, gives the 
waiting radar unit an electronic "lobotomy." 
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Reflected radar with an FM “chirp” Ж 


Police radar Ill 


Special infrared beam with "noise" Mill 


Police laser Й 


Best of all, unless you are a resident 
of Minnesota, Oklahoma or Wash- 
ington, D.C., using the Phazer is 
completely within your legal rights. 


HOW TO MAKE YOUR CAR DISAPPEAR 
and laser scramblers are di 


scramblers mix a portion of 
al with background clutter 


The laser scrambler in the Phazer 
works in a similar manner, It transmits а 
cial infrared beam with information 
designed to scramble the laser signal. Th 
result? Readouts on police radar and 
in blank. As far as the 
concerned, your vehicl 
even on the road. 


is not 


makes your car 
invisible to police 
radar and lasers or 

the manufacturer will 
pay your speeding ticket! 


How it scrambi adar. 
Police radar takes five to 10 mea- 
surements of a vehicle's speed in about one sec- 
ond. The Phazer sends one signal that tells the 


radar the car is going 15 m.p.h. and another signal A 
that the car is going 312 m.p.h. Because police 
radar can't verify the speed, it displays no speed 1) 


atall. To the radar gun, your car isn’t even on the road. 


Works with laser, too! The Phazer also pro- 

tects your vehicle from Lidar guns that use the 

change in distance over time to detect a vehicle's 

speed. The Phazer uses light-emitting diodes 

(LEDs) to fire invisible infrared pulses through 

the windshield, Laser guns interpret those puls- 

es as a false indication of the car's distance, + 
blocking measurement of your speed. Again, it's 

as if your car isn't even on the road. 


Range up to three miles. The 
Phazer begins to scramble 
both radar and laser signals 
as far as three miles away 
from the speed trap. Its range 

of effectiveness extends to 

almost 100 feet away from 

the police car, at which point 

you should be able to make 

visual contact and reduce 
your speed accordingly. 


Ticket rebate program. Rocky 
Mountain Radar is so confident 
that the Phazer will protect you from 
both radar and laser speed-detection 
devices that if you do get a speeding 
ticket within the first year while using 
your Phazer, they will pay your fine! 


Encourage responsible driving. While the 

Phazer is designed to help you (and me) avoid 

speed traps, it is not intended to condone exces- 

| sive speeding. For that reason, the manufacturer А 
will only pay tickets where the speed limit was 
not exceeded by more than 30%, or 15 miles 

per hour, whichever is less 


Risk-free. Thanks to 
the ticket rebate pro- 
gram, speed traps 
don’t make my heart 
skip a beat anymore. 
Try it. Your car will be in- 
visible to police radar and 
laser, or the manufacturer 
will pay your fine! It's 
backed by our risk-free trial 
and three-year manufactur- ^l 
er's warranty. If you're not. OK, MN and 

satisfied, return it within 90 Washington DC). 

days for a full “No Questions Asked” refund. i 


The Phazer $199 $14 saH 
Please mention promotional code 1901-PS-10199. 
For fastest service call toll-free 24 hours a day 


800-992-2966 


ML 


W The Phazer is 


a completely legal 
way to protect 
yourself from 
speed traps (except 


|comtradindustries 
| 2820 Waterford Lake Drive, Suite 102 Midlothian, VA 23113 
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Earn Up to 


$50. tour 


While You Learn 


Free Opportunity Kit Tells You How! 


The service sector of the economy will show 
tremendous growth over the next several decades. 
Cash in when you become a “pro” in one of these 

high income professions. 


Earn $25 to $50 an hour. 


The key to your success lies in providing a service that is in 


great demand. Foley-Belsaw training programs focus on 
fields where the demand is growing and will continue to 
grow well into the twenty-first century! And with Foley- 
Belsaw' s unique approach, you gain skills quickly in your 
spare time at home; you can even earn cash while you 


Send now fo 
free opportun 
“hands on" training in one of 
these profitable fields! 


1. Locksmithing. As millions of Ameri- 
cans demand greater protection, this 
becomes a high demand field. 

2. Saw & Tool Sharpening. A business 
where 90 cents out of every dollar you take 
in is cash profit! You'll earn $18 to $25 per 
hour running machines that do the work. 

3. VCR Cleaning, Maintenance & 
Repair. The VCR has become a basic part 
of nearly every American household. Make 
up to $50 per hour in this fast growing field. 
4. Upholstery. As furniture prices rise and 
quality noticeably decreases, it makes good 
sense to pursue a career in upholstery. 

5. Small Engine Service & Repair. There 
are more than 65 million small engines in 
use today. You can make $45 in just 1/2 


"I opened my own business, spare 
time, seven months after I enrolled 
and made a profit of $329 for the 


"No more hard, nasty work for me. 
Now I have my own business and 
with hardly any effort I average 
around $50 an hour. Thanks for 
my new start in life." 

Stan Waller 


competition ... 
style. Fole 


hour for a simple tune-up and even more 
for many simple repairs. 

6. Professional Woodworking. Build 
over $3,000 worth of valuable furniture 
while you learn! Create heirloom-quality 
furniture and save thousands on your own 
home repairs. 

7. Computer Repair, Maintenance & 
Upgrade. The computerization of America 
is taking place! Jump on a high paying 
occupation with an unlimited future. 

8. Computer Programing. Programmers 
with the right skills command top dollar. 
Learn computer languages. 

9. TV/Satellite Dish. The demand is 
growing for the variety in entertainment 
only a satellite dish can provide. 

10. Gunsmithing. Skilled gunsmiths 


learn. There's no "classroom pressure" ... 
you set your own pace, your own study 
Belsaw also provides * 
don't offer: a 10096 money-back guarante 
the professional tools and equipment you need. 


no fierce 


xtras" other courses 
; along with all 


charge up to $50 per hour for simple 
repairs. 
11. Vinyl Repair. Just a few days' practice 
and you're ready to do repairs for pay. This 
process is easy and the demand never ends. 
12. Computer Specialist. Learn word 
ssing, spreadsheet and data base 
applications. 
13. Electrician. In a business of your own 
or working in the commercial or residential 
field you can make top dollar. 
14. Networking Specialists. Learn the 
skills required to make big money tying 
Personal Computers together to make 
efficient operating systems. 


Since 1926 


Foley- -Belsaw Institute * 6301 Equitable Road 
Kansas City, MO 64120 
Please Check Only ONE of the Following 


Locksmithing 12921 
Saw & Tool Sharpening 21736 
VCR Cleaning & Repair 62612 


Small Engine Repair 52797 
Woodworking 43668 
Computer Repair 64509 


Q Computer 35332 

O TV/Satellite Dish 31384 
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Q Electrician 95182 
Q Networking Specialists 39162 
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Be "The One to Call" for 
PC Testing and Troubleshooting 


Training includes the Pentium? PC 
Troubleshooter”, Windows 95, 


of your choice, plus Norton Utilities, ForeFront 
etscape Navigator", and NRI’s exclusive 


A4 Certification test prep on CD-ROM! 


Thousands of people have discovered there's good 
money to be made keeping computer systems 
running at peak performance. Now, no matter what 
your previous experience with computers, you can 
get in-demand skills — even sought-after A+ 
Certification — with NRI's comprehensive 

training in PC Troubleshooting. Step-by-step 
lessons, hands-on projects, and full instructor 
support ensure your mastery of today's 
troubleshooting techniques. 


Best of all, you train with and keep a 
Pentium* 133 or better computer system 
plus the software and diagnostic tools you 
need to build your confidence and even run your 
own business. 


State-of-the-art PC guarantee 


To bring computer concepts to life, you train with 
a 133 MHz Pentium® processor-based computer 
with 8 meg RAM, 1 gigabyte hard drive, 
Super VGA color monitor, 28,800 baud fax/ 
modem, 8X CD-ROM drive, 
Windows 95, Netscape Naviga- 
tor", and more. 


Best of all, you can now take 
advantage of NRI's exclusive PC 
Options Plan. Just before we ship your PC, 
we'll give you the opportunity to 
upgrade to an even more powerful 
system, based on your future needs 


"Tve located the problem. Your data 
has been completely recovered.” 


use its continuous burn-in test feature to do two tests at 
once. Best of all, you can show your clients 
ForeFront's detailed reports. 


To round out your training, NRI gives you 
award-winning Norton Utilities for Windows 95 
software — today's top utilities package for 
system protection and data recovery. Installing 
this software onto your computer system, you 
explore Norton AntiVirus, Norton Disk Doctor, 
UnErase, Norton Navigator, and more. 


With these high-end tools and your 
up-to-date skills, you'll be ready to 
diagnose and correct virtually any 
computer problem you may 

encounter on the job. 


See other side for full details on 
NRI's exclusive A+ Certification 
test prep on CD-ROM! 


=, : 1" For aa free catalog, 
enm r call 1-800-321-4634, 


Ext. 2201 


and advances in PC technology. Any | 
upgrades you choose are priced at І 
special student rates. It's NRI's state- І OR GET YOUR 
of-the-art guarantee! DEGREE! 
[| О PC Troubleshooter © Telecommunications n 
a lustrial Electroni Robotics Itimedia Programı 
ForeFront's - 5 TV/Video Audio Servicing C Desktop Publishing e PageMaker | Degree i 
TronM [| E Netting vtl Wise NT pee ане Bookhsepint DER 
o r- 

Norton Utilities included ү © GomputerAisea оте Be pie чарар, ваен 
Only NRI gives you all the tools you I CO Electronic Music Technology O Mastering Microsoft Office Management 
need for complete system diagnosis. l © Computer Programming C Webmaster 

You begin by exploring i l 
ForeFront's acclaimed Trouble- 
shooter" software and CD-ROM. І Мате (please print) Age 
This exciting diagnostic package I 
works independent of any operating | Address 
system, runs benchmark tests on all [| 
hardware components, and even I City E State Zip 
identifies problems with multimedia Ca " O Accredited Member, Distance _ 
peripherals and software. You can І A Division of The McGraw-Hill Companies Education and Training Council |..4703-0297 


NRI Makes It Easy to Prepare for 
A+ Certification, the Mark of a True Professional 


You learn everything you need to know 
for the A+ exam 


Your NRI lessons and hands-on projects thoroughly 

cover each subject tested on the A+ Certification exam. — 

Plus, you ensure your success on the A+ exam as 1 

you work with your Pentium® multimedia PC _ 

and NRI's one-of-a-kind CD-ROM, complete 

with tutorials that help you determine 
your strengths and weaknesses. Since 
the A« exam is administered via 


P 
2 

XO Sponsored by ће Computing 
12) Technology Industry Association, 

/s3) A+ Certification is a testing 

_~/ program that verifies the compe- 

GS tency of service technicians in the 

computer industry. Earning 

A+ Certification means that you possess 

the skills deemed “essential” by industry 

experts. 


You build your confidence computer, ats a step ahead of " 
s-on ience everyone who took practice tests wit 

with hand experi pen and paper. But that's not ай... * 

NRI's thorough, streamlined lessons 

move step by step from computer basics You use your computer to 


to advanced diagnostic techniques. But 
your lessons are only part of the story. 


You gain first-hand experience in PC 
troubleshooting by performing a series of 
hands-on projects that are carefully 
evaluated by your expert instructor. Using 
this individualized feedback, you learn 
how to bring theory to life. 


| 
interact with your | 
instructor! < 


| 
Throughout your course, and , 
even after you graduate, you're | 
encouraged to use NRI's new 
Online Connection to: 


м E-mail your instructor with 
technical questions і 

4 Attend online seminars Іеї + 
by field experts 

* Find out about additional 
training and peripherals you 
can purchase through the 


Most important, these projects put you 
completely at ease with today's technology, 
from circuit boards to TSR programs, from 
laser printers to LAN hardware. You even 
explore the capabilities of Windows 95, 
Netscape Navigator", Norton Utilities, 
and ForeFront Troubleshooter — all 


included in your course! NRI Bookstore 
м Download supplemental materials + 
SE CARD Y FOR FREE NRI CATALOG м Submit assignments 4 
м Communicate with other students 
м And more! 


Even though you're in a 
classroom of one, you're never alone. , 
Your NRI instructor is with you every 
step of the way! 4 


FREE CATALOG! 
1-800-321-4634, 
Ext. 2201 


Or...contact us on our 
Internet Home Page at 
http://www.mhcec.com 


DIFFER Schools 


4401 Connecticut Avenue, NW 
Washington, DC 20008 

Pentium is a registered trademark of Intel Corporation. 
‘Troubleshooter is a registered trademark of ForeFront, 


Inc. Windows 95 is a registered trademark or the Microsoft 
Corporation. 
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though capsaicin causes your mouth 
to burn, it is now being used as a 
pain reliever for a variety of ailments. 


If light has no mass, how can black 
holes trap it? 
Jason Wallace 
wallace.164@osu.edu 


ACTUALLY, IT doesn’t matter what 
mass light has—although you're 
right, it doesn't have any. It's still 
going to be trapped once it's cap- 
tured by a black hole. 

“What black holes or strong grav- 
ity do is bend or warp or twist the 
very fabric of space and time itself," 
explains Andrew Fraknoi, chairman 
of the astronomy department at 
Foothill College in Los Altos Hills, 
California, and the Astronomical 
Society of the Pacific. “Any inno- 
cent victim [such as light] that 
comes into the neighborhood still 
has to travel through space. If space 
itself is warped or bent or twisted, 
then beings of light, spacecraft, or 
presidential candidates will find 
their paths warped, too." 

The effect is strongest in black 
holes, which are objects so utterly 
collapsed, so unimaginably dense 
that mere teaspoonfuls could weigh 
many tons. “In a black hole, straight 
lines [of travel] become circles,” 
adds Fraknoi, “so all paths out be- 
come paths in.” In effect, light is 
trapped in a circular path inside the 
black hole. 


Is it possible to use the spinning of 
the wheels to produce electricity 
that can be stored and used in a car? 
If so, why hasn't it been done? 
Castillo Vargas Gerardo 
9607776 @itcr-li.li.iter.ac.cr 


THE ANSWER to the first part of 
your question is yes, it’s possible to 
use wheels to store energy. There 
are two kinds of wheels you may be 
referring to: flywheels and the 
wheels on the car itself. We'll dis- 
cuss and explain both. 
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First, the flywheel. You can think 
of this as a mechanical battery. But 
instead of using chemicals to store 
energy, as do lead-acid batteries, a 
flywheel uses motion—it spins. A 
flick of energy current starts the 
motion, and then the flywheel ro- 


tates on near-frictionless bearings in 
a vacuum housing. The faster the 
flywheel spins, the more energy it 
stores. Many flywheels would be 
needed to provide enough energy 
to power a car. 

A car’s wheels can also store 


Why Suffer Sleep More Comfortably! 


Frustrated With „77 


Tests show it also 


Your Sleep? helps properly support 
У back and spin 
Do you toss and turn N your back and spine, 
at night? Cant seem to which can lower 
find a comfortable posi- the tension in the 


surrounding muscles. 


tion? Does your back 
So you can sleep 


ache when you awake? 


These are signs that your comfortably in most 
mattress may not be any position and 
supporting you properly. wake feeling great! 
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SELECT COMFORT* 
sleep systems comfortably 
contour to your body, 


дап» 4717198 pre 
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With a Select Comfort. 


h 

А т » si Sleep System, you can each get Select Comfort mattresses 
reduce pressure points. the firmness you want. contour to your body. 
eR Call For More Information 
WisasDVeilewattresetcu You owe it to yourself to learn more 
create uncomfortable pressure about this revolutionary way to a better 
points and provide uneven ће sl 
support over time. TUSRESISICER) 

Sleep Better On Air For FREE VIDEO and Brochure, call 
A SELECT COMFORT" sleep system 1-800-831-1211 
doesnt rely on springs or water, but on Ext. 7224 


a cushion of air. Air gently contours 


== 
to your bodys shape, reducing Yes РА 


1 Please rush me a 


uncomfortable - | FREE Video and Brochure. * [| 
pressure points. [s] || Name. I 
Address, 
B 56 t Ics. State I 
$ E о b [2 Phone. = | 
i A ——™? І 
Е 
i Мате | SELECT COMFORT’ 1 
with Easy l l 
i Push Button Ё Mail to: Select Comfort Direct Corporation 
$ Firmness Control! | 6105 Trenton Lane N., Minneapolis, MN 55442 1] 
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Tune in to 
PopularScience 


The Popular Science Show on 
The Learning Channel 


EXPLORE MORE of the latest and greatest in 
science and technology with PoPULAR SCIENCE 
on the airwaves this month. 


DEMON ON WHEELS 
SEE CRAIG BREEDLOVE in action. The several-time land- 
speed-record holder wants to regain the record—with 
his sights ultimately set on breaking the sound barrier 
on land. His vehicle, named The Spirit of America, uses 
a J-79 GE jet engine from a Navy F4 fighter aircraft. 
Using unleaded gas, it develops 22,650 pounds of 
thrust—equal to 45,000 horsepower. 
HOT ZONE 
LEARN HOW the Centers for 
Disease Control in Atlanta 
contains and studies deadly 
“Hot Zone" viruses, like the 
insidious Ebola Zaire, which 
can kill unprotected humans 
at an astonishing rate. 
FYI: WHAT IS STEALTH? 
Poputar ЅСТЕМСЕ contributing editor Stuart F. Brown explains 
stealth technology and forecasts future innovations. 


Wednesday, Jan. 


* Sunday, February 2. 


THE TOP F/X 

HOW DOES Hollywood make it all look so real? Find out at 
Digital Domain, the special effects house responsible for 
films such as Terminator, Terminator 2, Aliens, and Apollo 
13. Terminator 2, for instance, was the first major produc- 
tion to be 100 percent digitally processed—every frame 
was computer-manipulated for special effect. 

HOME, FUTURE HOME 

A $6 MILLION 3,500-square-foot showcase in Pittsfield, 
Massachusetts, is demonstrating what home living might 
be like in the future. Built in 1989 by GE Plastics, the 
Living Environments Concept Home is a constantly 
upgraded testbed for the latest technologies. The talking 
command center accepts verbal instructions to fill your 
bathtub, water the lawn, and print a photograph of visi- 
tors who come to your front door while you're away. 


GOING BATTY 
THEIR LOOKS notwith- 
standing, some bats 
have downright lov- 
able habits. For one 
example, the 1.5 mil- 
lion Mexican free-tail 

bats who live at the Congress Avenue Bridge in Austin, 

Texas, eat 250 tons of insect pests; for another, bat drop- 

pings support whole ecosystems. Texans are retrofitting 

bridges to better shelter endangered bats. Brian Keeley, 

wildlife biologist, guides the tour of bridges and caves. 

ATTACK HELICOPTER 

THE LONG BOW Apache 

Helicopter is the U.S. mili- 

tary's latest attack chopper. 

Six prototypes have been 

built to date by McDonnell 

Douglas, with more on the 

way before the decade is - 

out. The helicopter contains radarctaraetinis technology. 

that lets it pinpoint and shoot 16 separate targets in a 

minute. A high-speed modem transmits digital information 

to the battlefield. 

FYI: HOW DOES ACUPUNCTURE WORK? 

WITH THIS 4,000-year-old treatment system from China, 

needles are inserted into any of 1,000 acupuncture points 

for healing. Recently, acupuncture received FDA recognition 

as a valid form of medicine. 


TIME MASTERS 

OXFORD SCIENTIFIC Films of England is renowned for slow- 
motion and time-lapse photography, with credits in many 
films. One achievement: capturing a racing bullet, which 
appears to be at a standstill in midair. The shot was taken 
with a Phodac Drum Camera firing away at 250,000 frames 
per second. Take behind-the-scenes looks at photographing 
a karate chop of a board, and a tablecloth being pulled 
from underneath a setting. 

ON WOUNDED KNEE 

AS A REPLACEMENT for ailing joints, a relatively new 
treatment—real cartilage—is preferable to troublesome 
mechanical joints. Genzyme extracts healthy tissue, grows 
it in a lab, and then inserts it into a damaged joint, such 
as a knee. The treatment speeds healing, and the new 
joint lasts longer than a mechanical replacement. 
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After Years Of 
Making LoveThe 
Same Old Way, 
Here's An Exciting 
New Beginning. 


ге in the best relationships, lovemaking can lose its 
excitement all too soon. That's why we've created The Better 
Sex Videotapes, hosted by nationally famous sex educator 
Dr. Judy Seifer. 

The Better Sex Videotapes show how to put fun back into 
lovemaking. They teach us not to be satisfied with "going 
through the motions", but to aim for heights of ecstasy most 
people only dream about. 

Dr. Seifer introduces three typical couples who show how to 
overcome inhibitions and make sex fun again. They begin with 
the basics— intimacy, gentleness, and good communications. 

This series is controversial —so much so that it has been 
featured on HBO. Yet tens of thousands have ordered Better 
Sex Videotapes. They are used in universities, and recom- 
mended by family doctors, gynecologists, 

" g ^ У psychologists, and sex therapists. 
d C UY Boa Why is it controversial? 

" Simply because it is explicit 
Each and every technique is 


not just talked about but demon- ERIES 9 
strated. Each lesson is shown from = Over One Million Sold! - 
" start to finish, іл detail— preferably www.bettersex.com 


to be watched and discussed by both partners together. 
Who orders Better Sex Videotapes? Married people seeking 
to restore the sense of discovery they had when they first 


х 
met. Sexually active young men and women who seek only 
to find new ways to satisfy the ones they love. Couples in 

* their 40s, 50s, and 60s desiring to rekindle the passion of 
> - their younger days – often as a specially meaningful gift 
I Who else should order these tapes? Perhaps you should— 
SPECIAL OFFER! Regularly 329.95. Now Only $19.95 for yourself, or for someone you love very much 
n 
The Better Sex Video Series is highly explicit and 
FREE VIDEO OFFER [WARNING eRe ee Many eto] 
* All orders will receive a free 28 minute video Pick PARKS FASES PINE 
The Guide To Advanced Sexual Positions. Discover even more creative ways 
1 to ignite intense sexual excitement and powerful feelings of intimacy. To Order Toll Free Call: 1-800-955-0888 ext. 850 


For fastest service with credit card orders call toll free 90 -955-0888 8P59 (24 Hrs/7 Days) w Express Delivery Available 
The Sinclair Institute, Dept 8PS9, PO Box 8865, Chapel Hill, NC 27515 0 Name 


Vol. \dvanced Sex Techniques (#9502) 


Vol. 3: Making Sex Fun (#9504) 
1р 
[E] Bank Money Order C] check C] МА [C] MasterCard [7] AMEX [4.00 | Signature 
toraL |__| TA ATA VER RET] 
Card Exp. date. NC orders please add 6% sales tax. Canadian Orders add U.S. $5 shipping m Tapes are VHS only w Sorry - no cash or C.0.D. 
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energy. In this case, the flywheels times longer, use no hazardous 
would be used to provide interme- 
diate energy storage in cars that 
have hybrid drives. 

Hybrid drives combine a fuel, 
such as gasoline, with other tech- 
nologies, such as flywheels. In a hy- 
brid drivetrain, the flywheel could 
capture spinning energy from the 
car’s wheels as the brakes are ap- 
plied. This energy would then be 
available to assist with acceleration. 

Several car manufacturers have 
experimented with flywheels for en- 
ergy storage, but the technology 
hasn’t gone beyond the test phase. 
One recent setback for the develop- 
ment of this technology is that 
Chrysler killed funding for its Pa- 
triot hybrid-drive car project. Unlike 
lead-acid or other conventional bat- 
teries, flywheels have the potential 
to recharge more rapidly, last 10 


chemicals, and tolerate nearly any 
outdoor temperature. But the down- 
side is that flywheels—which have 
been used successfully in space and 
for large commercial applications— 
are very expensive compared with 
conventional technologies. Not only 
that, but their rapid rotation—they 
can spin at thousands of rpm— 
raises safety and engineering issues 
in smallish moving vehicles such as 
cars. So, applying the technologies 
to cars is possible, but remains in 
our future for now. 


What really happens when your 
muscles fall asleep? 
Russ Brown 
via e-mail 


ACTUALLY, NOTHING is happening 
to your muscles, it’s your nerves that 
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NEW IMPROVED MODEL! Now with Electronic Brake that stops 


the chuck from spinning the moment you release the trigger. No waiting to 
drill the next hole, drive the next screw or change bits. 


The 16.87 Cordless 


SUPER DRILL! 


Save Big! As part of a nationwide media campaign, the 
world’s largest cordless drill manufacturer has autho- 
rized us to introduce their high-powered 16.8v super drill 
that an unheard of $89%. Plus, you get 2 FREE BONUSES! 


‘ore power! Longer running time! 


Higher torque! Now you can get а fully- Perfectly 
loaded 16.8 VOLT cordless drill for about half balanced 
of what our competition charges fora 14.4v  T-handle 
drill. Why settle for less? This really is BY FAR a 


the best cordless drill value available today! 
TRY IT RISK-FREE 


its own! 
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are giving you that creepy feeling. 
When your arm falls asleep, it's your 
ulnar nerve. When your leg falls 
asleep, it's your interior tibial nerve. 
Both are named for a nearby bone. 

Here is a typical scenario: Say 
you're trapped in a middle seat in 
coach on a crowded, six-hour flight. 
You feel like a sardine, and you 
don't wiggle for fear of disturbing 
your weightlifting neighbors. Sud- 
denly, your leg goes numb. You 
stumble into the aisle, and in a few 
minutes, the numbness lifts, only to 
be replaced by a stinging, pins-and- 
needles feeling. | 

What happened? Your unre- 
lieved seating position put pressure 
on the interior tibial nerve, squeez- 
ing it. That reduced blood.supply to 
the nerve and it became ischemic, 
or starved for blood. And that re- 
duced the ability of the nerve to 
conduct the signals that make mus- 
cles move. The result—numbness. 

But when you got up, pressure 
on the nerve was released and nor- 
mal blood flow resumed. The nerve 
quickly became active, resulting in 
the familiar tingling sensation. 

The same process is involved 
when your arm “falls asleep,” as it 
might from resting for long periods 
on the arm of a chair. 


If a document was signed at ex- 
actly midnight, what would be the 
correct date to apply to the docu- 
ment—the day that just ended or 
the day that just began? 


Mel Sher 


Your satisfaction is guaranteed. If this drill 
doesn’t exceed your expectations, return it 
within 30 days for a no-questions-asked refund. 

To order your 16.8v Cordless Drill/Driver 


2 FREE BONUSES! 

If you're among the first 1000 people who take 
advantage of this exclusive direct-to-you offer, 
you'll also receive a 300-Piece 
Drill Kit containing screw- = 
driver bits, twist drill bits, 
brad point bits, carbide- 
tipped masonry bits, drywall 
anchors and case PLUS a 
21-Piece Bonus Accessory 
Kit (a $39.95 combined 
value) absolutely FREE! 
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Gall Toll-FREE 1-800-025-2005 * Great Tools Direct! 


Set with carry case, charger and battery, call Marblehead, Mass. 
toll-free, 1-800-925-2005 or send your check 
for just $89.95 ($8.95 S&H). Item No. 70- 
052. CA res add sales tax. No dealers. 

Extra batteries are $39.95 ea. ($3.95 S&H). 
Item No. 75-052. Upgrade to a One-Hour Fast 
Charger for just $9.95. Item No. 20-052. 2 FREE 
Bonuses for the first 1000 orders. Call today. 


W Heavy Duty 3/8" Jacobs? Keyless Chuck 
W 6 Precision Clutch Settings 

E 200 in. Ibs. of Torque. 

W 0-900 RPM, Variable Speed, Reversible. 
E Long-Running 16.8 Volt Battery 


W UL Listed Visit our website: 
http://www.greattools.com 


since midnight straddles both days. 
According to Words and Phrases: 
1658 to Date, a comprehensive en- 
cyclopedia of judicially defined 
terms, many courts have ruled that 
the day begins at midnight and ends 
the following midnight. According 
to Coordinated Universal Time, the 
successor to Greenwich Mean 
Time, a day begins at 0000—zero 


587F Ventu Park Rd. — Dept. 801 


LEGALLY, THE choice is up to you, | 
| 
| 
| 
| 

Thousand Oaks, CA 91320 | 


Dear Friend, 

I made $9,800 in 24 hours. You may do better! 

My name is John Wright. Not too long ago I was fat 
broke. І was $31,000 in debt. The bank repossessed my 
саг because 1 couldn't keep up with the payments. And 
one day the landlord gave me an eviction notice because I 
hadn't paid the rent for three months, So we had to move 
ош. My family and I stayed at my cousin's place for the 
rest of that month before I could manage to get another 
apartment. That was very embarrassing. 

Things have changed now. I own four homes in 
Southern California. The one I'm living in now in Bel Air 
is worth more than one million dollars. 1 own several cars, 
among them a Rolls Royce and a Mercedes Benz. Right 
now, I have a million dollar line of credit with the banks 
and have certificates of deposit at $100,000 each in my 
bank in Beverly Hills. 

Best of all, I have time to have fun. To be me. To do 
what I want. I work about 4 hours a day, the rest of the 
day, I do things that please me. Some days I go swimming 
and sailing—shopping. Other days, I play racquetball or 
tennis. Sometimes, frankly, I just lie out under the sun 
with a good book. I love to take long vacations. I just got 
back from a two week vacation from—Maui, Hawaii. 

T'm not really trying to impress you with my wealth. АП 
I'm trying to do here is to prove to you that if it wasn't 
because of that money secret I was lucky enough to find 
that day, I still would have been poor or maybe even bank- 
rupt. It was only through this amazing money secret that I 
could pull myself out of debt and become wealthy. Who 
knows what would have happened to my family and me. 

Knowing about this secret changed my life completely. 
It brought me wealth, happiness, and most important of 
all—peace of mind. This secret will change your life, too! 
It will give you everything you need and will solve all your 
money problems. Of course you don't have to take my 
word for it. You can try it for yourself. To see that you try 
this secret, I'm willing to give you $20.00 in cash. (I'm 
giving my address at the bottom of this page.) I figure, if I 
spend $20.00, I get your attention. And you will prove it to 
yourself this amazing money secret will work for you, too! 

Why, you may ask, am I willing to share this secret 
with you? To make money? Hardly. First, I already have 
all the money and possessions I'll ever need. Second, my 
secret does not involve any sort of competition whatso- 
ever. Third, nothing is more satisfying to me than sharing 
my secret only with those who realize a golden opportu- 
nity and get on it quickly. 

This secret is incredibly simple. Anyone can use it. You 
can get started with practically no money at all and the 
risk is almost zero. You don’t need special training or even 
a high school education. It doesn't matter how young or 
old you are and it will work for you at home or even while 
you are on vacation. 

Let me tell you more about this fascinating money 
making secret: 

With this secret the money can roll in fast. In some 
cases you may be able to cash in literally overnight. If you 
can follow simple instructions you can get started in a 
gle afternoon and it is possible to have spendable money 
in your hands the very next morning. In fact, this just 
might be the fastest legal way to make money that has 
ever been invented! 

This is a very safe way to get extra cash. It is practical- 
ly risk free. It is not a dangerous gamble. Everything you 
do has already been tested and you can get started for less 
money than most people spend for a night on the town. 

One of the nicest things about this whole idea is that 
you can do it at home in your spare time. You don't need 
‘equipment or an office. It doesn't matter where you live 
either. You can use this secret to make money if you live in 
a big city or on a farm or anywhere in between. A husband 
and wife team from New York used my secret, worked at 
home in their spare time, and made $45,000 in one year. 

This secret is simple. It would be hard to make a mis- 
take if you tried. You don't need a college degree or even 
a high school education. All you need is a little common 
sense and the ability to follow simple, easy, step-by-step 
instructions. I personally know a man from New England 
who used this secret and made $2 million in just 3 years. 

You can use this secret to make money no matter how 


ADVERTISEMENT 


YOU CAN MAKE UP TO 


$9,800 in 24 Hours! 


Here’s what newspapers and magazines 
are saying about this incredible secret: 


‘The Washington Times: 

The Royal Road to Riches is paved with golden tips. 
National Examiner: 

John Wright has an excellent guide for achieving 
wealth in your spare time. 

Income Opportunities: 

The Royal Road to Riches is an invaluable guide for 
finding success in your own back yard. 

News Tribune: 

Wright's material is a MUST for anyone who con- 
templates making it as an independent entrepreneur. 
Success: 

John Wright believes in success, pure and simple. 
Money Making Opportunities: 

John Wright has a rare gift for helping people with 
no experience make lots of money. He's made many 
people wealthy. 

California Political Week: 

;..The politics of high finance made easy. 

The Tolucan: 

You'll love...The Royal Road to Riches. It's filled 
with valuable information...only wish I'd known 
about it years ago! 

Hollywood Citizen News: 

He does more than give general ideas. He gives peo- 
ple a detailed A to Z plan to make big money. 

The Desert Sun: 

Wright's Royal Road to Riches lives up to its title in 
offering an uncomplicated path to financial success. 


involved and everything is so easy it can be done whether 
you're a teenager or 90 years old. I know one woman who 
is over 65 and is making all the money she needs with this. 
secret. 

When you use this secret to make money you never have 
to ty to convince anybody of anything. THs has nothing to 
do with door-to-door selling, telephone solicitation, real 
estate or anything else that involves personal contact. 

Everything about this idea is perfectly legal and hon- 
est. You will be proud of what you are doing and you will 
be providing a very valuable service. 

It will only take you two hours to learn how to use this 
secret. After that everything is almost automatic. After 
you get started you can probably do everything that is nec- 
essary in three hours per week. 


PROOF 


I know you are skeptical. That simply shows your good 
business sense. Well, here is proof from people who have 
put this amazing secret into use and have gotten all the 
money they ever desired. Their initials have been used In 
‘order to protect their privacy, but I have full information 
and the actual proof of their success in my files. 

"Моге Money Than I Ever Dreamed” 

“All I can say—your plan is great! In just 8 weeks I 
took in over $100,000. More money than I ever dreamed 
of making. At this rate, I honestly believe, I can make over 
a million dollars per year. A.P. Providence. RI 
*$9,800 In 24 Hours" 

“I didn't believe it when you said the secret could pro- 
duce money the next morning. Boy, was I wrong, and you 
were right! I purchased your Royal Road to Riches. On the. 
basis of your advice, $9,800 poured in, in less than 24 
hours! John, your secret is incredible!" 

J. K., Laguna Hills, CA 
‘Made $15,000 In 2 Months At 22” 

"T was able to earn over $15,000 with your plan—in 
just the past two months. As a 22 year old girl, I never 
thought that Га ever be able to make as much money as 
fast as Гуе been able to do. I really do wish to thank you, 


Si aictey eat Ms. E. L., Los Angeles, CA 


‘Made $126,000 In 3 Months" 
“For years, I passed up all the plans that promised to 


Prohah Гат I iid hut Тат even 


more lucky that I took the time to send for your material 
Itchanged my whole life. Thanks to you, I made $126,000 
RS шай: S. W., Plainfield, IN 
*Made $203,000 In 8 Months" 
"T never believed those success stories. never believed 
1 would be one of them... using your techniques, in just 8 
months, I made over $205,000... made over $20,000 more 
in the last 22 days! Not just well prepared but simple, easy, 
fast... John, thank you for your Royal Road to Riches!" 
C. M., Los Angeles, CA 


“$500,000 In Six Months’ 
"I'm amazed at my success! By using your secret 1 

made $500,000 in six months. That's more than twenty 

times what I've made in any single year before! I've never 

made so much money in such short time with minimum 

effort. My whole life I was waiting for this amazing mir- 

п dies 
acle! Thank you, John Wright. e 


As you can tell by now I have come across something 
pretty good. I believe I have discovered the sweetest little 
money-making secret you could ever imagine. 
Remember—I guarantee it. 

Most of the time, it takes big money to make money. This 
is an exception. With this secret you can start in your spare 
time with almost nothing. But of course you don't have to 
start small or stay small. You can go as fast and as far as you 
wish. The size of your profits is totally up to you. I can't 

how much you will make with this secret but I can 
tell you this—so far this amazing money producing secret 
makes the profits from most other ideas look like peanuts! 

Now at last, I've completely explained this remarkable 
secret in a special money making plan. I call it "The Royal 
Road to Riches”. Some call it a miracle. You'll probably 
call it “The Secret of Riches". You will learn everything 
you need to know step-by-step. So you too can put this 
amazing money making secret to work for you and make 
all the money you need. 

To prove this secret will solve all your money problems, 
don't send me any money, instead postdate your check for a. 
month and a half from today. I guarantee not to deposit it for 
45 days. I won't cash your check for 45 days before I know 
for sure that you are completely satisfied with my material. 


$20.00 FREE! 


There is no way you can lose. You either solve all your 
money problems with this secret (in just 30 days) or you 
get your money back plus $20.00 in cash FREE! 

Do you realize what this means? You can put my sim- 
ple secret into use. Be able to solve all your money prob- 
lems. And if for any reason whatsoever you are not 100% 
satisfied after using the secret for 30 days, you may return 
my material. And then I will not only return your original 
UNCASHED CHECK, but I will also send you an extra 
$20.00 cashiers check just for giving the secret an honest 
try according to the simple instructions. 

I GUARANTEE IT! With my unconditional gua 
antee, there is absolutely NO RISK ON YOUR PART. 

To order, simply write your name and address on a 
piece of paper. Enclose your postdated check or money 
order for $29.95 and send it to: 


JOHN WRIGHT 
Dept. 303 
Ocean Park Blvd. 


Suite 3065 
Santa Monica, CA 90405 


But the supply of my material is limited. So send in 
your order now while the supply lasts. 

1f you wish to charge it to your Visa, MasterCard or 
Discover—be sure to include your account number and 
expiration date. That's all there is to it. I'll send you my 
material right away by return mail, along with our uncon- 
ditional guarantee. 


SWORN STATEMENT: 


"As Mr. John Wright's accountant, I certify that his 
assets exceed one million dollars.” Mark Davis 


© 1996 JOHN WRIGHT 
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OUR PROGRAMMING SAVINGS LAST um 


Our basic. programming pa 
Top 50 CD It includes your 
including The Disney Сһапле|--рі 
quality audio--for only $300 a year (that 
N /'ORK YOI SAVE 


annels of digital 
month)! 
YE 


spend more and get less when you 
can always end less and get тоге. гот 
‘The DISH Network. 


Now, Рт making ¢ 
$40 an hour.” 


The decision to invest your time, energy 
and money in training for a new career is 
one of the most important ones you'll ever 
make. It can offer you the chance to qualify 
for the job you want, the money you need, 
the prestige you deserve and a better life. 

Since 1926, Foley-Belsaw has been a 
world leader in training people for exciting, 
profitable new careers in high paying fields. 

Increase your income in a fast-profit 
recession-proof career of your own. 
There's absolutely no obligation and no 
salesmen will call on you. Just fill in and 
mail coupon below or call to receive full 
information and details by return mail. 


Mail Today For FREE Fact Kit 
Or Call Toll-Free 1-800-487-2100! 


CMT FOLEY-BELSAW INSTITUTE 
LITELIT 6301 Equitable Rd. 
Since 1926 Kansas City, MO 64120-1395 
@ Please Check Only ONE of the Following: 
| Docksmithing- 12922 LMWoodworking- 43669 
[Small Engine Repair- 52798 — [-]Upholstery- 81338 
| Обам & Tool Sharpening- 21737L]Vinyi Repair- 71271 
[VCR Repair- 62613 О весітісіап- 95183 
| Осотриег Repair- 64510. []computer Specialist- 38176 | 
EITV/Sateliite Dish Repair- 31385[-] PC Programming- 35333 
| Csunsmitning- 92416 DNetworking Specialist- 39163] 


| AME Pease pin] [| 
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hours, zero minutes—and ends at 
2400, but either of these can be used 
to designate midnight, says William 
Klepczynski, who recently retired as 
the nation's timekeeper as chief of 
the U.S. Naval Observatory's Time 
Services Department. To avoid con- 
fusion, he suggests a few different 
options: either date the document 
as midnight October 21/22, or as 
2400 October 21 or 0000 October 22. 
The U.S. Naval Observatory, by 
the way, boasts the most accurate 
clocks in the country. Its Web page 
has download links to software you 
can use to set your computer's 
clock. Another page tells you when 
the sun and moon rise and set. 
You can also read a history of the 
USNO’s involvement in timekeep- 
ing, a discussion of the Global Posi- 
tioning System, and a report on the 
current status of all the satellites 
supporting that system. There are 
even instructions on how to build 
a sundial. The address: http://tycho. 
иѕпо.пауу.тії 


Why do stars twinkle? 
Tim Wardell 
gwardell@computan.on.ca 


THE STARS (and planets, for that 
matter) don’t really twinkle. It just 
seems that way to Earth-bound 
folks peering through miles of at- 
mosphere at the heavens. Through 
short distances, air appears clear. 
But airborne particles and moisture 
build up to cause the twinkling ef- 
fect over longer distances. 


Sony’s MiniDisc seemed like the 
best idea since the invention of the 
cassette tape. Why hasn’t it become 
more successful? 
jvallido@brm10.med.navy.mil 


THE ANSWER may have more to do 
with market conditions than techni- 
cal issues. The MiniDisc format, 
which several companies still sup- 
port, would seem to be a natural 
progression from the full-size com- 


pact disc. The 2.5-inch MiniDisc is 
only one-quarter the size of a CD, 
so MiniDisc players can be very 
small and portable. MiniDisc offers 
the same kind of superb digital 
sound and instant access that CDs 
do, plus one key feature that CDs 
don’t have: recordability. Sony 
claims you can record and re-record 
more than a million times with no 
loss of sound quality. 

So why hasn’t MiniDisc caught 
on? It may simply be a case of too 
much too soon. Many people who 
invested in new CD players and 
compact discs in the late 1980s or 
1990s are not ready to switch for- 
mats for their home stereos. And 
many of them have already copied 
their favorite CDs onto cassette 
tapes for use in portable stereos, or 
have purchased boom boxes or 
Walkman-style stereos that can play 
standard CDs. Also, the appeal of 
recording onto MiniDiscs has been 
dampened by the price of the 
recordable media, which until re- 
cently cost $13 to $17 apiece—as 
much or more than a new CD. 
That’s changing, however. Sony re- 
cently dropped the list price of its 
74-minute and 60-minute blank 
discs to $10 and $8.50, respectively, 
and a three-pack of 74-minute discs 
can be purchased for $22. 

MiniDisc has not gone away. A 
number of MiniDisc bookshelf-style 
and portable stereos are being sold. 
Two of the latest and most innova- 
tive are Sony’s Obric and PMC-M2 
models, which have both standard 
CD and MiniDisc players. Ф 


QUESTIONS FOR FYI? 
We answer your most frequently asked sci- 


E-mail: AskPopSci@aol.com 
Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 
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RODUCT INFORMATIO 


Booklets and catalogs 
listed below provide 
reliable information and 
specifications to help you 
in planning the purchase 
of a variety of products or 
services offered by these 
dependable companies. 


AUTOMOTIVE 


1. The 1996 Mitsubishi Galant 
The two of you will be very happy 
together. For the dealer nearest you, 
or fora free brochure, call 
1-800-55-MITSU. 


COMPUTERS 


2. PSION isan international compa- 
ny committed to manufacturing and 
marketing portable computers and 
software designed to increase personal 
and corporate productivity. Psion 
leads the field in the development of 
handheld business solutions. Free. 


3. DATASTORM 

Discover the world's best-selling 
integrated fax and data communi- 
cations software! The solution to get 
totally connected! Free. 


4. POINTCAST INC. developed the 
PointCast Network—the first news 
network that broadcasts person- 


RE 


To Our Readers 


ADDRESS 


STATE ZIP 


alized news and information directly 
toa viewer's computer screen. 
Viewers of this service enjoy “point- 
casting”—the ability to broadcast 
breaking news according to the inter- 
ests of each individual user. Anyone 
with Internet access can download 
the PointCast network at 
http://www.pointcast.com Free. 


ELECTRONICS 


5. CAMBRIDGE SOUNDWORKS" 
catalog has specials on systems and 
components from Philips, Pioneer, 
Denon, and Cambridge Soundworks, 
including complete Dolby Surround 
systems starting at only $999. Free. 


. OUTDOOR WOOD FURNACE 
The Classic line of outdoor wood 
furnaces by Central Boiler provides 
allthe warmth of wood heat with none 
of the hazards. They deliver thermos- 
tatically controlled heat for homes, 
shops, buildings, greenhouses, etc. 
with 24 to 72 hours between fills. 
Classics come in seven models and 
adapt to forced-air furnaces, boilers, 
in-floor heating systems, and water 
heaters. 1-800-248-4681 or 218-782- 
2575. Free. 


HOME IMPROVEMENT 


7. CORDLESS SAWZALL 
A two-page brochure from Milwaukee 
Electric Tool Corp. provides features 
and benefits of the world’s first 
cordless reciprocating saw. Free. 


. MINWAX—TIPS ON WOOD 
FINISHING Free 30-page booklet. 
Time-saving tips and easy how-to 


Please send me the items 
circled below: 


Free 7.Free 


Free 8.Free 
Free . Free 
n/a 10.Free 


Free .Free 


6. 


Free . Free 


Popular Science February 1997 
Offer expires April 1, 1997 


13.Free 
14.Free 
15.Free 
16.51.00 
17.Free 


instructions. Details on beautifying 
and protecting new wood, plus 
restoration techniques for old wood. 
Many wood projects are outlined 
step-by-step, with more than 50 
photographs, plus color charts. Free. 


9. STERLING PLUMBING GROUI 
INC., a Kohler Company, manufac- 
tures decorative faucets, composite 
and stainless steel sinks, tub/shower 
doors, toilets, and bathroom fixtures, 
all designed for the do-it-yourselfer. 
1-800-STERLING. Free. 
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1 10. THE COMPLETE GUIDE TO 

1 ROOF WINDOWS AND SKYLIGHTS 
1 Create light-filled spacious interiors 
1 in new home and remodeling projects 
1 with Velux Roof Windows and 

! Skylights. Free, full-color guide is filled 
! with design ideas to brighten every 

| room in your home with natural light. 
| Write or call toll-free 1-800-283-2831. 
i 

| 11, HORSEPOWER HANDY CLAMP 
1 turnsa work surface into a versatile 
1 clamping center! Lock work in place 
1 to improve safety and accuracy. 

1 American Tool Companies. Free. 
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12. QUICK-GRIP BAR CLAMPS 
Revolutionary Quick-Grip Bar Clamps 
come ina variety of sizes and are 
perfect for woodworkers, DIYers, 
and/or craft enthusiasts and hobbyists. 
American Tool Companies. Free. 


PERSONAL CARE 


13. PHARMACIA & UPJOHN, INC. 
Impotencecan be successfully treated. 
in almostall cases. Send for a confi- 
dential Free Information Kit from 
Pharmacia & Upjohn, Inc. to find 

1 out more. 1-800-867-7039. Free. 


Please send check or 
money order to: 


POPULAR SCIENCE 
P.0. Box 5018 
Pittsfield, MA 01203-5018 


Allow 6-8 weeks for 
delivery 


priced items 
ship. & handling. 


RECREATION 


14. TIGERSHARK Check out the 
exciting 1996 lineup of Tigershark 
Personal Watercraft. This colorful 
brochure provides detailed informa- 
tion onall the sharks, from the luxu- 
rious Monte Carlos to the hot new 
Daytonas and value-packed Montegos. 
Call 1-800-5. TSHARK. Free. 


15.L.L. BEAN 
Providing value, gear, and clothing 
for people who love the outdoors. 
Products that stand up not only to 
Mother Nature, but also to Father 
Time, Backed by our 100 percent 
satisfaction guarantee. Send for your 
catalog today. Free. 


TECHNOLOGY 


16. THE SHARPER IMAGE 


| America's favorite catalog for the 


latest technology, new original prod- 
ucts, and unique gifts. Only $1.00. 
17. WHERE SCIENCE COMES 
ALIVE Inside the ‘Scientifics’ 104 
page color catalog, you'll discover 
more than 5,500 items from Edmund 
Scientific. A fascinating source book 
for young scientists searching for 
creative ideas that can be adapted for 
many science fair projects. Free. 
E-mail: scientifics@edsci.com. 


ONLINE DIRECTORY 


Alisting of World Wide Web 
addresses of advertisers in 
POPULAR SCIENCE. 


Air Force 
http:/ /www.airforce.com 


Ace Hardware 
http://www.acehardware.com 


Jack Daniels 
http://www.jackdaniels.com 


RCA 
http:/ /www.rca.com 


Texaco 
http:// www.texaco.com/tlc 
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TIMBERLINE 
GEODESICS 


COVERTA 
INSTANT 
GES 


FIND THE 
PERFECT 
STEREO 
& SAVE 

Get great deals on 

the latest stereo 

components for 
your home and 
car in the 

CRUTCHFIELD catalog. Over 

100 pages with virtually every 
major brand, detailed descriptions, 
low prices and helpful buying advice. 

Save on car stereo by installing it 

yourself with our free custom kits and 

step-by-step instructions. Order your 
copy today! $1 


CRUTCHFIELD 
ei Power Up! 
~~ 


TVs 
TIMBERLINE GEODESIC DOME. 
A beautiful home with spacious rooms, 
cathedral ceilings and unsurpassed energy 
efficiency. AND you can build it yourself. 
Since 1969 Timberline Geodesics has been 
providing dome kits in many styles and sizes 
for the do-it-yourselfer all over the world. 
Buy the complete kit, or just the Connector 
Package and save by cutting your own 
lumber. 
photos, floor plans, assembly instructions, 
price list and more - $12. 


As featured on CBS 
"NORTHERN EXPOSURE", the 


Over 100 pages of color 


Timberline Geodesics, 
2015 Blake St., Berkeley, CA 94704. 
For VISA or Mastercard orders call 
1-800-DOME-HOME. 


Protect Cars, Boats, Trucks, RV’s, 
Motorcycles, docks, pools, paint booths, 
Workshops, Sandblasting, great for 
greenhouses, flea markets, Industry, 
construction sites and more! Withstands 
high wind, rain, heavy snow, sap, and sun, 
from 5° to 60" wide any length made with 
Heavy Duty galvanized steel frame with 
a durable, waterproof UV treated 
"Rip-Stop" cover. They are portable, 
require no permits, assemble quickly and 
easily. The perfect solution for covering 
anything and everything year-round eco- 
nomically and securely. 

1-800-932-9344, ext. 480 
203-931-4777, ext. 480 
FAX: 203-931-4754 


LINDAL CEDAR HOMES 

Thinking about a custom 
home? Every Lindal home is an 
light 
imaginative. Each home is a custom 
creation carefully crafted to fit your 
needs and dreams. To start planning 
your dream home, call or send for 
our free information packet. Dept. 
AZ2. FREE 


original. Spacious, and 


HERE IS YOUR 
SOURCE OF 
UNIQUE HIGH 
TECH SCIE 
TIFIC/ELEC- 
TRONIC 
DEVICES! Ready 
to use or easy to 
assemble plans and kits include 
burning lasers, home/personal 
protection, surveillance, video, high 
voltage tesla, plasma and ion ray guns, 
ultrasonic shockwave, anti gravity, 
force field, pulsed magnetic projectors 
and much more. $2.00 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


The Latest High Tech 


Profes: lectronic De 
Our latest catalog offers 
a НОСЕ selection of 


surveillance, counter-surveillance/ 
privacy devices: hidden video 
equipment, pinhole camera w/ 
audio $199, electronic kits, 
telephone recording systems: 7-Hour 
$125."-16-Hour $199." touch tone 
decoders, scanners, bug/phone tap 
detectors, voice disguisers, telephone 
scramblers, locksmithing tools, and 
more. Catalog $5.00. 


SPY OUTLET 


SOLAR 
ELECTRICITY. 
The new Sunelco 
Planning Guide 
and Catalog is 
packed with 124 
pages of informa- 
1 tion and quality 
products. It details 
the design of RV, 

cabin, water pumping, and total 

home power systems. SUNELCO 
is your complete source for solar 
modules, controllers, batteries, inverters, 
water pumps, energy efficient lights, and 
propane appliances. A must for 
every energy library. Only $4.95 
(406) 363-6924. 


FREE STUFF 
FROM UNCLE 
SAM - THIS BOOK 
TELLS YOU HOW 
TO GET YOUR 
SHARE. 
Every year our 
government hands out 
billions of $$$ worth 
of free stuff, loans, 

subsidies, scholarships, grants, etc. 

This book tells you exactly where to 
write or call...and how to apply-so you 
can get your share of all these riches. 
It also teils you where to buy government 
surplus items (such as cars, boats, 
cameras, etc.) for peanuts. Get your copy 
of this valuable book. Free Stuff From 
Uncle Sam $4.98 


AMERICAN SCIENCE & 

SURPLUS Thousands of 
unusual items for the mechanically 
minded. Tools, motors, pumps, fans, 
fiber optics, lenses, power supplies, 
batteries, lamps, switches, electrical 
components, electronic instruments, 
lab supplies, tape, magnets, 
containers, office supplies, science 
books, and toys. Amazing secret 
source of surplus items 50% to 90% 
off original prices. FREE. 


Brainstorms 
Catalog Boggles 
the Mind! 
Chocolate Brain 
Treats, Bald 
Brush, $100,000 
Money Treasure, 
Alien Embryo 
Kit, Toilet Paper 
Hat, Eat Your 
Face Gelatin 
Mold, Broken Arm Kit, 52-Gallon 
Bag of Popcorn, Police Barricade 
Tape, Personalized Toilet Paper. 
Great Stuff! Great Fun! For a FREE 
copy of Brainstorms call today! 


1-800-231-6000 


or visit our web site at www.anatomical.com , 


EYE-POPPIN’ STUFF! 


E = Do your 
own machining and shop work with a 
Smithy 3-in-1 Lathe-Mill-Drill. Save time and 
money with versatile, easy to use Smithy 
machines, Ideal machine for hobbyists and 
small businesses. Request your FREE Info Pak 
today! 1-800-345-6342 (Ask for Operator 
PSAB2). 


wu NORTHERN 
ESE) nvpRAULICS 


аз ganda) “Where the Pros and 
ож 


Handymen Shop." 
Your #1 source for: 
Generators and 
engines * Name 
Brand Power, Air and 
Hand Tools * Air 
= Compressors and 
Welders + Log Splitters and 
Chainsaws * Name Brand Power, 
Air and Hand Tools * Lawn and Garden. 
Equipment and Accessories * Pressure 
Washers and Spraying Equipment 
* Trailers, Trailer Parts and Winches = 
Hydraulics and MORI 

Save to 50% 

Request your FREE catalog today! 
Сай Toll Free 1-800-533-5545 


HOME AUTOMATION 


Largest Range in the World! 


Security, Video Surveillance, 
2 Infrared Audio/Video 
© Control, HVAC, Pet 
Care Automation, Wiring 
Supplies and more! Маке 
your home 
products you can install yourself. 
Lowest Prices Guaranteed! 
800-SMARTHOME 
e-mail: catalog@smarthome.com 
http://www.smarthome.com/smarthome 


Home AUTOMATION SYSTEMS. I 
FREE 96 page Catalog 801 784! 


OF YOUR HOME - X10,f 


COMPUTER CONTROL): 


| 
"] 


"Smart" with. 


" 


ЅНОР АТ НОМЕ 


Popular Science invites you to send for all of these fine catalogues 


* € ГД] PUT A DRESSER UNDER 
Aladertom ANY BED! Dust proof underbed 
пєрпоом oncnNizen dresser has up to 16 drawers. Replaces 


bed frame. Saves space, ends clutter and 
underbed cleaning. Beautiful, hand 
stained, solid wood construction, Cedar 
lined drawers have ball bearing slides. 
Optional: 6 ft long end drawers, 
headboard, side tables, and mattress 
featuring “dual firmness” control. 
Shipped UPS. 

48 page color catalog $2.00 


[Ph: (613) 475-1771 


“Fascinating Working Steam Models!" 
A Great Hobby! Over 100 Diferant modes. Tractors, 
Trans, Cars, Tucks, Marine, Stationary Engines, Rollers, 
Fire Engines, Accessories & Model Boat Ks. Stunning. 
large 34 page colored Catalog $6.95 Refundable with 
order. 


00-481-1353 


For exciting detailed information visit us on 

the Internet http://www. yesteryeartoys. com 
Yesteryear Toys & Books, Inc. 

Dept. PS Box 537, Alexandria Bay, NY 13607 


Listen to books vou haven't had 
time to read. More than 3,500 
current and classic best sellers on 


five new titles monthly. 
Satisfaction guaranteed. Call for 
color brochure, 1-800-626-3333. 


WHERE SCIENCE COMES ALIVE 


ors Explore a fascinating world 


een of science in our new 
ROBOTS 112 page ‘SCIENTIFICS’ cat- 
MOTORS alog, featuring over 5500 
MAGNETS scientific, educational and 


E BIOLOGY 3 i 
ave up to 80% on recent publishers" CHEMISTRY optical products. 
overstocks, save 30% or more on cur- | Ire dd 
о you'd see. Esquire, New TELESCOPES 
rent books and best sellers. Science, Do- В Й Yorker said “world of fantastic wonders, ASTRONOMY 
ошеа pore ig most unusual catalog in the world" 80 MAGNIFIERS 


History-over 60 subject areas. Americ: Ў н 
"s 2 "y d pgs., over 2000 funmakers, jokes, novel- BINOCULARS 

biggest bargain book selection. Quality i п т 

hardcover books, starting at $3.95. From | | ^ magic sports, science, electronics, ‘MICROSCOPES, *Edmund Scientific 


, provers, hobbies, extraordinary 8 CONSUMER SCIENCE DIVISION 
Edward R. Hamilton, Bookseller. FREE and абон. шы о 


Johnson Smith Co. $1.00. 23 - Phone: 609-547-8880 


Fax: 609-573-6295 


1997 
JC Whitney LEATHER- 


TA SEVERE IH Bi eon | | RRA] л 
= Save up to 50% Tandy — Leather's 


on thousands of ’ unique — catalog 
accessories and features the largest 
E parts for all + selection available 


makes and model of leathers, tools, 
books, patterns and 
cars, motorcycles, aM 


И] pickups, and off-road vehicles. tion, you will find make-it-yourself 
CALL DIANE PAHL 200-ре catalog with over 5500 ibe Lat care produc aa hee 
miy. тр, convenience) ds tanning kits. All the supplies needed for 


dress-up items at low direct prices. Месть н 
g custom leather goods! Buy in 
Save 10% on first order. (312) 431-6102 ‘quantity and save! For your FREE 132- 


AT 313-730-9717 ena boe MAU 


Fort Worth, TX 76101 


Timberline Geodesics 01. American Science & Surplus oL Timberline Geodesics 012 American Science & Surplus. 
Spy Outlet. О 13. FREE Ноте Automation Systems 02: $5.00 5ру Outlet 0 13. FREE Ноте Automation Systems 
Brainstorms 0148695 Yesteryear Toys & Books 03. FREE Brainstorms 0 14.5695 Yesteryear Toys & Books 
Cover-It Instant Garage 0 15. FREE ^ Books On Tape, Inc. 014. FREE — Coverlt Instant Garage 0 15. FREE ^ Books On Таре, Inc. 
Sunelco 016. $2.00 Anderson OS. $4.95  Suneko 1 16. $2.00 Anderson 
Overland Smithy 0 17. FREE Hamilton Books O6. FREE Overland Smithy 0 17. FREE Hamilton Books 
Lindal Cedar Homes 018: 51.00 Јоһлзоп Smith 017. FREE Lindal Cedar Homes 0 18: 51,00 Johnson Smith 
Alan Peters 019. FREE Edmund Scientific CE $4.98 Alan Peters 0 19. FREE Edmund Scientific 
Northern Hydraulics 020. FREE Ј.С. Whitney (9. FREE Northen Hydraulics (020. FREE J.C. Whitney 
Crutchfield (21. FREE Tandy Leather 010. $1.00 Crutchfield 0021. ЕЕЕ Tandy Leather 
Information Unlimited 811. $2.00 Information Unlimited 

Name Name 

Street 

City State Zip State Zip 

тав) 


Check the number of catalogs that you want. Total the cost and add $1.00 for handling. 
Enclose check or Money Order payable to: POPULAR SCIENCE 


Send coupon to: POPULAR SCIENCE, P.O. BOX 5135, Pittsfield, MA 01203-5135 
297 Allow 4-6 weeks for delivery ET 


Check the number of catalogs that you want. Total the cost and add $1.00 for handling. 
Enclose check or Money Order payable to: POPULAR SCIENCE 


Send coupon to: POPULAR SCIENCE, Р.О. BOX 5135, Pittsfield, MA 01203-5135 
E Allow 4-6 weeks for delivery EX) 


81 


MOPULAR MCIENCE MHOWCASE 


To advertise in Popular Science Showcase call Diane Pahl at 313-730-9717 today. 


STEEL RUST REPAIR PARTS 


Restore your car, van or truck to showroom condition 
with TABCO parts. Over 100,000 domestic and foreign 
parts, available for immediate deli 

Send $5 (refundable with order) for illustrated catalog 
with instructions to install TABCO parts. 


MAMBO 016 729-5151 


11655 Chillicothe Rd. * Dept. PS • Chesterland, OH 44026 


Setup complete foundry! Build a low-cost, high-temp 
furnace! Melt aluminum, brass, iron, more! Pour 
ingots, machine parts! Discover complete plans, how- 
to, & secrets! Highest quality how-to books, new and 
old, show you how! Write for a complete catalog! 


Blacksmithing and forging gg CENTER uNe -~ 
manuals, books, plans, PB Н 
projects, and much more! f | 
Write for a catalog! 


BUILDA 
LATHE! 


Build a metal cutting 
lathe, shaper, mill- 
ing machine, sheet 
metal brake, band- — 
saw, more! Learn to > 
restore machine tools, spin metal, 
more! Build one-lung gas engines, 
Stirling & steam engines, boilers, 
knives, more! Watchmakers’ hand- 


book, locomotive construc- 
AN 
LAN 


tion, carbon arc torch, scroll 
| j 


saw, more! Write! 


WRITE FOR 
CATALOG! 


Write for your personal copy 
ofourgiantmetal working cata- 
log! Learn secret skills! Hun- 
dreds of guaranteed quality 

books! You'll be amazed! Send 
$1.00 for a complete catalog TODAY! Do it NOW! 


SEND YOUR NAME AND ADDRESS TO: 


у SMETAL BOOKS 


Box 538-ETX, Bradley IL 60915 


SAVE MONEY | 


wrHA MAGNATRAC®s E 

Buy Factory-Direct. Do your own work. i 

Grade roads, landscape, mow hillsides, clear ! 
land, excavate, garden, haul logs, dig ponds. 1 

Work for others for i 

Extra Cash! 1 


€ BROCHURE - FREE | 
© VIDEO - vis (45 min) $9 E 
9 CATALOG - usos & picos $2 1 


1 STRUCK CORP - BOX 307 - DEPT: PS0297 i 
А. CEDARBURG, WI 53012-0307 J 


Hand-held ELECTRONIC INSECT CATCHER 
Й 05. and other country patens/AS SEEN ON ТУ! 


СОМ $69.95+59.95 SAH (batteries not included.) 30 day money 


back раган. 
Send Check or M/O to: TRIWIN NOVELTIES LTD, 
Г Dept. PS2, PO. Box 20060, 4839 Lese St, 


To order 
or fax: 416-498-7604 www.triwin.com 


pecial collector's opportunity — Giant 

Grabbag of over 200 U.S. stamps 
includes obsolete issues as much as 100 
years old. Also airmails and commemora- 
tives. Each Grabbag is different and yours 
is guaranteed to contain at least 200 stamps 
— and your satisfaction is guaranteed. 
Perfect to start or add to a collection. Limit 
1 Grabbag per address. Adults only please. 


Send $2 for your Grabbag today and 
also receive special collector's information 


Giant: Grabbag of U.S. 
Stamps — only $2.00 


Own A Wood-Mizer 


PORTABLE SAWMILL 


* Saw trees up to 36" diameter 
by 21 ft. long'—on site. 


* All-products mill, kiln, and _ 
edger catalog: $2.00; 
Profitability booklet 
and video: 
$10.00. 


© LT25 mills м/о 
trailer from: & 


$7205!" 


"Catalog nas mil spectications 


1-800-553-021 


EIGHT BRANCHES IN U.S.A. AND САМАД 

Wood-Mizer Products, Inc. 

8180 West 10th Street, Dept. E83 
Indianapolis, IN 46214-2400 


Badge-A-Minit, Dept. P5297 Box 800, LaSalle, IL 61301 
CALL 1-800-223-4103 


1 Ка T A 
ion UC Sey 


and pricelists along with other interestir 
offers on approval. 


f^ Grabbag of 200 U.S. Stamps 


ІМ Yes! Send me 200 different U.S. Stamps and Fre! 
1 108-page U.S. Stamp Catalog (mailed separately. 

1 Enclosed is $2. Satisfaction guaranteed. Limit one col 
1 lection at this special price. 


| Name 


1 Address. 


| City/State/Zip 

1 Please send payment with coupon to: 

! Mystic Stamp Company, Dept. 5A200 
N 


SHOP OUTFITTERS 
605 S. Adams St., Dept. PSO • (307) 745-5999 
Laramie, WY 82070 * FAX (307) 742-5999 


Tools for making 
° Ornamental 


Iron. 


Call or write for 
full color literature. 


SUNVISION = 91, 


HOME DELIVERY - FREE Color Catalo: 
Buy Direct & Save 1-800-842-1324 


Discover one of the most bizarre collections of in- 
credible plans, lost secrets, forgotten how-to, and 
strange theories ever assembled! Write for a catalog! 
© Tesla! то" make neon signs, 
rewind motors, get high power from 


Ẹ autoalternators and gen- 
• Hydrogen! 


erators, run your car on 

" | and elec- 
* Homesteading! соъ 

om INGS сиу, build a 

e Booze! working solar cell, exploding wires, 

shortwave radios, crystal sets, Tesla 


e Radio Coil, Jacob's Ladder, Vande Graaff, 


& More! Write for a catalog! 
Secrets of making 
a Windpower! booze, tanning hides, 
W homesteading, survival 
• Chemistry! Ven iorn pisie. 
p Learn locksmithing, 
* Much Моге! ©су “окул 
Much more! Finest collection of Tesla books! 
This rare knowledge could make you powerful! 
Write for Lindsay's Technical Books catalog! All 
books highest quality! See what you've been missing! 


Send $1.00 (US & Canada) or $4.00 foreign airmail. 
Catalog sent immediately! Write today! 


rite for a CATALOG! 
(ь®щ% Technical Books} 


н Box 538-WX11, Bradley IL 60915 


Send a Technical Books Catalog! $1.00 is enclosed! 


Cable TV 


Descramblers 


We'll Beat Any Price! 
* 30 Day Money Back Guarantee! 
• Credit Cards/C.O.D. 

• One Year Warranty! 


Cable Discount 
1-800-684-9135 


NO NEW JERSEY SALES! 
Anyone implying theft of service will 
be denied assistance. 


[New TRIMMER 
ON WHEELS! 


The DR* TRIMMER/MOWER" 
TRIMS far easier than hand-held 
trimmers, because the wheels carry 
the weight. Plus, MOWS whole 
lawns, waist-high grass and weeds, j 
even rough, rocky areas that would # | 
destroy any ordinary steel-bladed | 5 
mower! A delight for anyone to 4 

. Juse! Please call or write 
for FREE DETAILS, in- 
cluding prices of Manual- 
land Electric-Starting 
Models and “Off- 

. Season" Savings 
now in effect! 


«Revol 
ding prices of Manual- and Electric. 
and" Of-Season” Savings now in effect. 


State Zip 
COUNTRY HOME PRODUCTS”, Dept. 2186 i 


А... с 


"MOERORE 


[нгө І 
ГЕ I 


LEM UL n.n 
me The Best! 
* Technical Support Line 

* Spare Parts Line 


* 24 Hr. Fax: 206-566-0175 
* Videos, Books, Projects 


CALL NOW: 1-800-343-5775 
YOU CAN DO IT! 


MACHINING MADE EASY 


Make and Sell Your 


Own Ornamental aes 
20 


Concrete Items! dd 


Book about Aluminum Molds 


including over 425 designs, 
prices and production trade 
secrets from the world's 

largest mold manufacturer. 


CONCRETE MACHINERY CO., INC. 


O. Box S99, Hickory, NC 28603 


MEN: BE 
TALLER!! 


Tired of being short? Our quality leather 
footwear has a hidden heightincreasing inner- 
mold inside the shoe. NO OVERSIZED HEELS! Look 
like ordinary shoes, Will make you up to 
3"TALLER, depending on the style. Over 100 styles 
to choose from including dress shoes, boots, 
sport shoes and casuals. Extremely comfortable. 
Sizes: 5-12. Widths: BEEE. In business over 55 
years. MONEY-BACK GUARANTEE. Coll or write 
today for your FREE color catalog. 


ELEVATORS” [I 
RICHLEE SHOE CO., DEPT. PS72 
P.O. BOX 3566, FREDERICK, MD 21705 


1-800-290-TALL (8255) 


Free Brochure & Demo Te 
LT Sound Dept PS) 
17988 LT Parkway 

0058. 


топо Request L2485:Ext 60 
When You Want Something Batter Than Karaoke! 


* Never be cold again! 
* 20 year warranty 
* Heats entire home 
* Wood, Wood-oil, 
Wood-gas models 
* Forced Air or 
Hot Water furnaces 


WOOD HEAT 


* Uses 1/2 the wood as other brands 
Call or write for factory direct catalog 


R) 

Charmaster® 
2307 C HIGHWAY 2 WEST 

GRAND RAPIDS, MINNESOTA 55744 
218/326-6786 or 218/326-2636 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


STOP DREAMING 
AND START BUILDING! 


Now is the time for a Timberline Geodesic Dome. Combining vaulted ceilings with natural 
light, energy savings of up to 40% and an affordable building system, Timberline Domes are 
perfect for any location, 


Our many designs provide an open, spacious feeling with traditional style. With floor plans 
ranging from 1,000 to over 3,000 square feet, you’re sure to find one to fit your lifestyle. 


A Timberline Dome's efficient design has 1/3 less surface area than a box-type house. 
With less area exposed to the elements, a Timberline Dome is more efficient to heat and cool. 
The shape provides even and consistent air flow, further'increasing the efficiency. 


$. 4 Va Timberline Domes can easily be assembled by two people without previous con- 
Y struction experience. In fact, over 90% of our customers assemble the dome themselves. Our patented 
/A м, Heavy-Duty Connector system and pre-cut, color coded lumber make building a breeze. 


LN 2 With all these advantages, isn’t it time you 
auo a rs ee = stopped dreaming? Call or send for our full color 
Plami ане bas ak ст АРЕ | planning package today- i 
үл Pi дыд ; i 1-800-DomeHome 

{| Pianak bye C Chaek, С Ven, Ci MO C Dc: Cdi Cand Mc or visit us on the internet at: 


www.domehome.com 


Lr... 


1 Timberline Geodesics * 2015 Blake Street * Berkeley, CA 94704 • (510) 849-4481 • Fax (510) 849-3285 т TIMBERLINE 
-------------------------------------------- -3 C 1996 inberine Мал асту, lc Tinberie Gendesics and the Timberline lopo are registered trademarks o Timbeine Manufacturing Ic 


r 
i 
1 
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Cars, Trucks, Boats, RV's, Motorcycles, Pools, Machinery. 
Great for Workshops, Paintbooths, Sandblasting, Camp. or Temp. 
Shelter, Gov'nt & Industrial Contracts, Greenhouses & More. 
Covers last to 20 years, 
rom о 60'w, up to 30h. Any Length 

red Steel, Durable Cover & Zipper Door. 
High Winds, Sun, Sap & Heavy Snow! 
Assembly & Anchoring. 
SHIPPED TO YOUR DOOR! 
DEALERS WANTED! 


A " L WEATHER ДТ. 


UNIVERSAL CAB VERTER & 


DESCRAMBLER 


WE CARRY ALL MAKES AND MODELS 
SCIENTIFIC ATLANTA? *JERROLD? ®ZENITH® 
PIONEER” ®STARGATE® *INTELESTAR? 


Picture Improving Energizer Cables 


a> NU-TEK Cable TV 
A ELECTRONICS Converter-Descramblers 
eading the way to excellence 
NU-TEK ELECTRONICS 
offers all major brands of 
cable TV equipment 


lute 


avorite Channel Memory 


[V 30 Day Money 
& 


ess 


ack G 


ing) 


МО; ТЕК offers REPAIR SERVICES for all 


brands of cable converters & descramblers, 
Call (512) 250-5031 and press 4 (m 
for our technical support department. Ж ] І" 
Call for your FREE catalog or we аге on the | 
Internet at http://www.register.com/nutek 


Open 24 hours ws 
EJ 1-800-526-8835 HBE 


Video Stabilizers e Universal Remotes 
Bullet Protectors & Immunizers 
DEALER INQUIRIES WELCOME 
FULL WARRANTY GUARANTEED!! 


1-800-835-2330 


Please have the make and model # of the equipment used in your area. 


CABLE T.V. 
CONVERTERS & 


DESCRAMBLERS 


14937 дыш RA. Omaa ме ва А А, 


pesce gegurar cn 


Friendy Service. 
FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


1-800-729-1776 


CABLE TV CONVERTERS 
kid с L&L ELECTRONICS INC. 
1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Purchaser must ру 
laws regarding private owners! 


ahh State and Federal 
able TV equipment. 


Converters & Descramblers 


Call 1-800-715-6789 


*Panasonic* 
»Jerrold* 


*Zenith* 
» Scientific 


BUILD А BIKECAR of 
SEATER - 2 SEATER - PICKUP 

BIKECRA The Amazing Mini Саг ут 
jou Build with Bike Par 

'omplete 1 Seater 
Plans only $12.95. 
[оге Seater or Рек 
Plans add $5.00 е 
al 3 for only $19.95, КУЗ 
Send Check or MO. VISA / MC 
Orders Call 1-252-854-6324. _ 
[Saistachon Guarantees or меге 


*Specil Decr Prices! Compare our Low 
Retail Prices! *Guaranteed Prices + Warranties! 
*Orders shipped immediately! C.O.D. 

* WE'LL BEAT ANY PRICE * 
Sorry no N.J. sales. Dealers Wanted. 


*Pioneer' Atlanta" 


2[£]97 


COPY RENTAL TAPES WITH OUR 


2 VIDEO STABILIZERS 
100% MONEY BACK GUARANTEE! 


FREE Cable TV Catalog. 
Ssia- 

SAVE $100'S - EVEN $1000'S 
on premium CABLE TV EQUIPMENT. 


‘Credit Card Orders Oniy: 
1-800-637-6867 


TIRED OF DRILLING ALL THOSE HOLES? 


Pul your cordless screwdriver to work! 


* Mate in USA 
ALCO PRODUCTS * Patent Pend. 
312 Hunter Forge Road 
Macungie, Ра 18062 ° Order Direct - 
Ph: (610) 845-7300 $1595 + $3.00 S/M 
Fax: (610) 845-7301 — (redit Cards Accepted 


Build It Yoursett 
Backhoe * Free. 
Brochure 


DIGGER 


SAWMILL $3795. 
FREE INFO 


Norwood Inc. 
90 Curturigbt Dr. 
Unit 3 
з Amberst, NY 14221 
1-800-661-7746 
Ext. 101 


FREE — \TION 


Cable TV 
Descramblers 


Converters * Filters * Accessories 


1-800-379-3976 


Doetst: HTTP. yomon ELECTRONICS.COM 
Prices starting 
2+ as low as $99! 


We Beat 
ANY Price !! 
DEALERS WANTED  —— 


EARN EXTRA SSS VISA - M/C 


1- 800- 535- 1843 25 DISCOVER cop 


СМС Concepts Inc 
[Box 49503.5 Mpls MN 55449. 


PITE WILL ; 
MATEH OR BEAT 
і ANY ADVERTISED 
©К WHOLESALE PRICE! 
SAVE $$$ - DON'T. RENT 


CALL FOR FREE CATALOG! 


Jerroid 


и ДА Electronica Today! 
800- 258-9512 


CREDIT CARDS ACCEPTED 


| 
| 
| 


f D 


Take a LOOK at the 
exciting new 


CALL TOLL FREE! 


Preludel 


INFINITE Electronics, L.L.C. 


This advanced converter /descrambler 
coffers what no other cable company 
equipment can! 


* 125 Channels (800 Mhz) 

* Replaces all Major Cable 
Company Equipment | 

* 30-day Money-back Guarantee 

* 1-Year Warranty 


CALL TOLL FREE! | 


озун аре 
«Роме Cod and RC Pigs inched 


CALL NOW! FREE 30 Dey Tial 


ДУШО 
"VIN — ANY size — 
STEEL ALUMINUM - WOOD 
RASS - STAINLESS Р 


Free Brochui 


TOLL FREE 


(1-800-231-0793) 


-800-844-9588 


“Jerrold, Scientific Аата, Zenith 
Pioneer. Panasonic, and More! 
"30 Day Money Back Guarantee! 


Allmajor brandsof Cable TV Equipment 


Stargate SST 


combination converter & descrambler 


ZE 800-215-9412 $9 
(512)257-2552-fax 257-298 


IMAGE ELECTRONICS | 
100 E. Whitestone #296 Cedar Pork, TK 78613 


| 
I| N 8 T A N T L Y | 


Add tana of yeara of AAA credit in your credit fie 
“OVERNIGHT 100% Logai GETTER NTIS 


FBI, DMV (DUI) РО Век (5574 
iles too... Beverly Hills, СА 90209 | 


apis not necessary, Computer not needed. 
EASY AS 1.2.3! TONS OF EXTRAS! | 


ALARM SYSTEMS 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 

- Free Literature - 
DAKOTA ALERT, INC. 
Box 130, ELK POINT, SD 57025 

605-356-2772 


ALTERNATE ENERGY 
SAVERS 


SAVE! TURN YOUR WOOD STOVE INTO A 
WOOD BOILER. For detailed plans anc 
instructions, send $6.96 to Wood Stove Conver 
sions, 14 Raccoon Hill Rd., West Greenwich, В 
02817. 


FREE ENERGY! Fuel-Less Motors and Gener 
ators! H&A, R2EPS Bowling Green, MC 
63334-9350. 


є? 


3 
MAGNETIC ENERGY. History Of Permanen 
Magnets. Booklet: $5.00. Incredible Permanen 
Magnet Motor Patent. Exciting Details: $5.00 
Fun with Permanent Magnets. Booklet: $5.00 
Sutton Engineering, Unit K, 15117 Salt Lak 
Ave., La Puente, СА 91744. 


NEW! BUILD AMAZING LIQUID PISTON EN 
GINE from pipe fittings. Free information. ABCO 
Box 306-S2, Seminary, MS 39479 


New DECLASSIFIED Free Energy Generators 
Plans. Energy Research, Box 1514, Jackson 
CA 95642. 


NEW FREE ENERGY! Fuel-Less 350hp En 
gines. Creative Sciences Box 8001 New Albany 
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TERNATE ENER 
SAVERS 


ISAVING ENERGY SAVES MONEY! Award 
winning inventor explains techniques for home, 
business and vehicles. Free information! FAX: 
540-665-2025, or write: ATLAS, 685 М. Loudoun 
St., Wine, VA 22601. 


AVIATION 


SOLAR, GREENHOUSE, AQUACULTURE 
АМО ENERGY SAVINGS CATALOG! 44 

ges. Featuring Sun-Lite for do -it -ourselfers, 
builders, designers. America's larges energy 
saving source! $2.00 postpaid. Solar Compo- 
jnents Corporation. Dept. PS, 121 Valley St, 
Manchester, NH 03103. 603-668-8186, їр: 
Solar-components.com 


FREE HEAT from WASTE OIL 


Smoke and sot rev. Very expensive Tested by EPA n 
|| Кым. Used тездин. Heat Shops and ine мий, 
1 go Forge, мдү, and oer iex 

Send $5.0 (renti) lor de- 
{ale iigration & order an 
far pans lor burner, eater un. 
and штп vac 

Waste Oil Plans, Dept Р, 
ox 1148, Fort Benton, 
MT 59442 


„REPAIR FOAM ROT 
| YOURSELF! 


Save $$$ worigial 
Kits to ft any spoaker—Advent, AR, 


AUTO SUPPLIES & 
EQUIPMENT 


Book of ALTERNATOR/Generator Rebuilding, 
Box 26044, Las Vegas, NV 89126 
Abttp:/www.bluehawk.com/-d.hulet/repair.htm 


SAVE 25% ON GAS! GUARANTEED. DOUBLE 
“ENGINE LIFE! ELIMINATE KNOCKING. SAFE. 
INO PTFE. MAGEE, 39155PS ALDIER, ALDIE, 
WVA 20105. FREE CALL: 1 63-4454. 


AUTOMOBILES 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers, 
‘etc by FBI, IRS, DEA. Available your area now. 
Call 1-800-513-4343 Ext.S-20025. 


CORVAIR PARTS- 10,000 parts, 550 page 
catalog- Rushed $5.00: Clarks CORVAIR 
Parts, Box PS, Shelbume, MA 01370, 
413-625-9776 


FUEL SAVER, Gasoline/ Diesel/ Heating Oil. 
Save up to 20%, Made in USA. Free Information, 
LSASE 55¢. PO Box 1254, Cooper Station, New 
| York 10276 


‘SEIZED CARS FROM $175 Porsches, Cad- 
illacs, Chevys, BMW's, Corvettes. Also Jeeps, 
4WD's. Your area. Toll free 1-800-218-9000 Ext. 
A-6586 for current listings. 


N'APOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


VORTECH, inc. 
РО Box 511-А 
lon, МО 21047 
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BOOMERANGS! HI -TECH DESIGNS. Атаг- 
ing Science Project Fun.. Retums! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


FUN! PROFIT! Aviation "Pioneers" needed. 
Opportunities unlimited book. Free brochure, or 
send $19.95 today. Satisfaction Guaranteed. 
Lee J. Stangel, 1528(301PS) S. Koeller, Os- 
hkosh, WI 54901 


Helicopter 
енор ШУ, 
Simple Construction 


И Pedal plane 
И Quad-cycle. 
И Pedal pontoon 


BEER/WINEMAKING 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, 1304 Quincy, Minneapolis, 
MN 55413. 800-234-0685. 


WHAT?! YOU DIDNT GET THAT HOME- 
BREW KIT FOR CHRISTMAS? Get it now! Just 
$50. 1-888-BREW-GUYS. 
hittp://www.brewguys.com/special. htm 


BUSINESS OPPORTUNITIES 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practicall Free informa- 
tion. Planters, Вох 681804, Franklin, TN 
37068-1804. http:/www.mayhillpress.com 


$500 DAILY! Mailorder expert reveals FREE 
secrets. Evan Ent., 88 Willow, Waterloo, Ont., 
N2J1W2. 


ANTI- FREEZE RECYCLING CAN EARN YOU 
75K PLUS. INVESTMENT $13,950. CALL 
800-721-5665 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 


o ——————— 
BETTER HEALTH 


A-1 WATER FILTERING SYSTEMS, com- 
pletely sealed appliances, maintenance free, 
7,500/ 10,000 Gallons units. Brochures, 88 
University PI. Suite 800, New York 10003-4513 
Fax (212)645-1804 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 


BOATS & EQUIPMENT 


BOAT KITS — PLANS — PATTERNS — EPOXY 
—FIBERGLASS — SUPPLIES — 250 DESIGNS 
= 6770' — Powerboats -- Sailboats -- Hydro- 
planes — Tunnelhulls — Canoes -- Kayaks ~- 
Dinghies ~ CATALOG — $2.00. BOOK "Ama- 
teur Boatbuilding” — $6.00. CLARKCRAFT, 
16-7 Aqualane, Топа NY 14150. 


BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- $5.00. GLEN-L, Вох 1804/PS7, 
9152 Rosecrans, Bellflower, СА 90707-1804. 
310-630-6258. 


HOUSEBOAT/ TRAVEL TRAILER. Easy Build. 
Study Pack $3.00 DC Design, 770 Reche Way, 
Fallbrook, CA 92028 


BOOKS/PUBLICATIONS 


FREE ENERGY IS POSSIBLE! "SPACE 
POWERED GENERATORS" DETAILED! COM- 
PLETE 192 PAGES MAGNETICS REPORT. 
JUST $27.77. SJL PUBLISHING, MAGNETICS 
DEVELOPMENT, HANNA, IN 46340-0047. 


MAKE $1000'51 NEW METHOD FOR WIN- 
NING AT 21. $17.00 TO: 21, BOX 253, 9654 
NORTH KINGS HWY, MYRTLE BEACH, SC 
29572 


A SECRET TO BUYING ANY BUSINESS 
WITHOUT INVESTING ONE CENT. GUARAN- 
TEED! Exciting free recorded details. 
1(800)358-2802 


BUILD A FORTUNE! Mail Order Will AMAZE 
You! Write Now! Florida Information Sources, 
Box 618301-P, Orlando, FL 32861 


EARN $75.00/ HR repairing washers, refrigera- 
tors. TRADE SECRETS REVEALED. 
1-(800)-793-4572. Rakers Appliance School 
1383105 Redcoat, Phoenix, MD 2113 


EASIEST HOMEBASED BUSINESS! RETIRE 
EARLY! FREE DETAILS! KING PUBLISHING, 
4608A CASCADE FALLS, BAKERSFIELD, CA 
93313. 


START YOUR OWN BUSINESS 
$325.00 
PRINTING T-SHIRTS & CAPS IS 
BIG BUSINESS! 

* Complete Sik Screen Package 

* Computer Image Transfer Package 

EVERYTHING TO START YOUR BUSINESS 
Striker Products, 307 S. Bdwy., Pittsburg, KS 66762 


CALL 1-800-275-0150 


EASY MONEY! Creative ideas and advertising 
techniques! For more information, 1-800- 720- 
0175. 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassetto, 
Melvyn Powers, 12015 Sherman Rd. North 
Hollywood, CA 91605. 
http:/www.mpowers.com. 


Financial Corporation- Nationwide Branch Op- 
portunity. Experience Unnecessary. Mortgage 


Brokerage Property ‘Acquisitions. 
1-800-989-0151 
FINANCIAL INDEPENDENCE, HOME- 


BUSINESS, EASY: Whitman Products, Box 
211, Sharpes, FL 32959-0211 


4 rq BUILD and FLY this 
BACKPACK poseen à simple, fun 
Ll B aircraft in a week Takes off from 
level ground unassisted in a few 
steps. No licensing required. Fits 
in car trunk or take it on an 
airline. Complete detailed 
informative book with sources 
for aircraft, kits, parts ... even. 
plans to build your own. Now 
only! $19.95 at: EASYUP 
9 Medford center $244sd 
Medford OR 97504 USA. 
Check us on the Web at 
http://www.wave.net/easyup/. 


BUILD THE AMAZING 


your own personal car! 
Easy & low-cost to buil 
Ор 60 mpgl«Stes 
legal «Al weather cab 
|Ait info sent with your order БУ 
Тат Orderine 410337:0112) ы, 
COMPLETE DETAILED PLANS Шеремета 
|| zz only $19.75 8 
“Add 53 post. Foreign add S6 
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irboats. Hovercraft Plans. Propellers, Airdrives, 
«Engines. Catalog $5.00. Arrowprop, 610P, 
Meeker, OK 74855 


QUICKSILVER Original Proven Hang Glider 
Plans, $15.00. DC Design, 770 Reche Way. 
| Fallbrook, CA 92028 


AMAZING JET ENGINE IN 
[YOUR OWN HOME snopi 


SNOOPS. GET INFO ON ANYONE! BOOK: 
$20. PO Box 10179, Southport, CT 06490. 


BUSINESS OPPORTUNITIES 


$1000'S WEEKLY/ Immediate Results, FREE 
INFORMATION. Write ORMAN, INC. BOX 
323-S, TAUERNIER, FL 33070. Or call, 
305-852-4395. 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send S.AS.E: J.H. 
Enterprises, Dept. PS2, 114-1027 Davie Street, 
Vancouver, B.C. V6E 412. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PS27, 
SWsth Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 
aged windshields and plate glass. 


Learn how a 3 minute repair can earn 


you $1200/week! 
сац мот 1-800-695-6224 


FREE REPORT! 
NVS/OPTIKLEER, LYNN, MASS. 01904 


FREE! 1001 Fast, Easy ways to make money. 
Send name/ address. Money Making, Dept. PS, 
Box Z, Studio City, CA 91614. 


FREE NEWSLETTER! Make over $100,000 a 
year in Network Marketing. Amazing fact- filled 
repot shows you how. Guaranteed! Call 
1-800-656-6397, ext. 228. 


FREE! Tum any Compuler into a Money Ma- 
Chine. Free Repor: 1-800-221-3813 
OperPS101 


Ша iinet 
Hub р хш 


(оч from: Windspire `% 


PO Box 8 Depts : 
Long Green, MD 21092 QS (410)836-6824 


BEER/WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 600-342-1871 E- 
mail homebrew @aa.net 


$2000 weekly!... Assemble products at home. 
Free infopak!... Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 11236 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800-657-3378 or (303)654-7115. 


$28,000 IN BACKYARD! Growing new spe- 
ialty plants. Free booklet. Growers, Box 
2010-PS, Port Townsend, WA 98368 
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REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 
Large Cracks in Windshields 


CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


BUSINESS OPPORTUNITIES 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


JOIN HOME-WORKER'S ASSOCIATION — 
Get "Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association- 
PS297, Alexandria Bay, New York 13607-0250 


Se farm Barr md rs e ro тн 
"ow or more сёй information on thn unbelievable money 
malin oppor 


mat nha yh 


MAKE $15,000 monthiy! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- PS297, 
Alexandria Bay, New York 13607-0127 


MANUFACTURE GIANT 6' PROJECTION 
TVs- HUGE PROFITS!!! SONY QUALITY!!! 
SIMPLE!!! CATALOG $1.00. POLI-VISION, 
187-PS CYPRESS, THROOP, PA 18512. 
PHONI 489-3292. 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


NEW! BIG DOLLARS! RAISE BENEFICIAL 
INSECTS! Free information, Lambert's, Box 
681804, Franklin, TN 37068. 
http://www.mayhillpress.com/insects. htt 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-S2. Seminary, MS 39479. 


NO $$$$CAPITAL?- NO PROBLEM! YOUR 
OWN HOME BUSINESS! FREE INFORMA- 
TION, WRITE TODAY! CHANSON PUBLICA- 
TIONS, 113-P01 RYE ROAD, ROCHESTER, 
NY 14626-3605, 


PIANO TUNERS eam money, independence. 
Home study, tools. Free Brochure. Highland 
Technical Institute, 36 South Flower, Lakewood, 
CO 80226. 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hil, 
CA 95037. 


POWERFUL INCOME OPPORTUNITY. $10K 


to $50K рег month. Call 24 Hours 
(800)935-5171 Extension 1116, 
(818)966-3834. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pomography. Free De- 
tails. Write: CMS Video Company, 210 Loma 
Square - #163P, Birmingham, AL 35216 


WE BUY newspaper clippings. $781.23 weekly. 
Send stamped envelope. Edwards, Box 
467159РР, Atlanta, GA 31146. 


YOU STRUCK A GOLD MINE. Earn $60,000 a 
year Gold/Chrome Plating Emblems Or Auto- 
mobiles. Free Information, Call US/Canada: 
1-800-877-0066. Write: The Gold Mine, 5405 
N.W. 102nd Avenue, Suite 221, Ft. Lauder- 
dale, FL 33351 


CALL 
1-800-445-2714 


TH 


TO ADVERTISE 


BUSINESS SERVICES 


GUARANTEED ADVERTISING RESULTS! 


Your internet ad will bring in 
more customers than any other 


source, or it's FREE! 
Call now for more information... 


1-800-408-8618 x 1733 


39,457 Products, Factory Direct... TANAN, 
HKONG, MEXICO!! Save 
Box 739-C27, Shalimar, FL TE о 


FAMOUS NAME REPLICA WATCHES. Amaz- 
ing Re-creations. Excellent Quality. Free 
Wholesale Brochure. 1-602-375-2979. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


CABLE EQUIPMENT 


BIG SALE! Notch Filters $18.00. E-Z install 
test activation chips/ boards from $5.00. 
Bullet/ ID Stoppers $9.95. Name brand des- 
cramblers from $139. External activators. 
MUCH MORE! DEALERS WANTED. 
1-800-449-9189 ANYTIME. 


CABLE BULLET "TERMINATOR/ 10. 
BUSTER." Electronically shields yourself and 
your box. LIFETIME GUARANTEE. Wholesale 
prices. 1-800-820-9024. 


CABLE CONVERTERS, TEST MODULES. 
Money-Back Guarantee. EXTREMELY COM- 
PETITIVE. New Custom 2200 Modules. Cata- 
log, Credit Cards. 888-443-9185 


CABLE EQUIPMENT 
& CHIPS 


CHEAP 
180008351 


SE HABLA ESPANOL 


Cable Descramblers and Тит-оп Chips. Pio- 
neer; Jerrold; Tocom; Zenith; Scientific Atlanta. 
Hudson Tech Inc: 1-800-577-5617. 


CABLE DESCRAMBLERS/ CONVERTERS. 

REPLACEMENTS FOR ALL MAJOR BRANDS. 
BEST PRICES! MONEYBACK GUARANTEE! 
FREE CATALOG! ALLSTAR 1-800- 


CABLE EQUIPMENT 


WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, WIRELESS QUICK INSTALL TEST 
BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!!! 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREI 


MON -FRI- BAM-7PM - SAT 10M-2PM-EST. 


HTTP://WWW.800-GOCABLE.COM 


VISUAL COMMUNICATIONS ING 
& TECH. SUPPORT 717-620-4363 SORRY NO PA SALES 


DEALERS 
WELCOME! 


CABLE DESCRAMBLER. Programmers & 
Chips. FREE Bullet Buster & Undetectable 
Circuit. Habla Espanol. 1-800-435-0523. 


CABLE DESCRAMBLER!! ANYONE CAN 
BUILD in SEVEN STEPS with RADIO SHACK 
PARTS. PLANS/KIT from $5.00 plus FREE 
BONUS!! 1-800-818-9103. 


CABLE DESCRAMBLER KIT. Only $7.50 if you 
mention this magazine with your order... THAT'S 
HALF OFF! 1-800-752-1389, 


CABLE/ SATELLITE DESCRAMBLING. New 
digital satellite fix. Voice/ FAX 716-283-6910. 
http:/www.scramblingnews.com 


CABLE-TEST CHIPS As low as $9.95 For 
ling Cable Boxes in Full Service Mode. 
F.L.G'S; CUBES; JERROLD; PIONEER; 
TOCOM; SCIENTIFIC ATLANTA; ZENITH; 
REMOTES $10; Lifetime Warranty. Full Tech- 
nical Support. MC/VISA/COD. NORTH TECH 
INCORPORATED. 800-926-4030 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


CABLE TV, DESCRAMBLERS, CONVERT- 
ERS, QUANTITY DISCOUNTS, 30 DAY FREE 
TRIAL. COMPETITIVE PRICES. CALL NOW: 
1-800-322-0921. REGAL SALES INC. 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-151: 


CABLE DESCRAMBLERS & TEST CHIPS. A 


models... lowest prices. Available overnigh 
Chipsmart, 1-800-208-2638 ТЕСН 
954-474-6410. 

CLEAR IMAGE HIGH- TECH МЕ 


CLARIFIER. Removes all Video Copy Protec 
tion. 1-800-495-6888. 


iCABLE TV 


| CONVERTERS/DESCRAMBLERS 

| BUY DIRECT FROM. 

| THE WHOLESALER 
COMPATELE REPLACEMENTS FOR MOST MAJOR SYSTEMS 


І * 24 HOUR SHIPMENTS! 
• 30 DAY MONEY BACK GUARANTEE! 
* QUANTITY DISCOUNTS! * DEALERS WANTED} 
MASTER CARD * AMEX • VISA • C.0.D. 


i 1-800-800-0766 
| KIMTRONICS, INC. 


І (NO FLORIDA SALES) | 
Have make and mode number ol equipment шей m your aroa ready. 
1 AN Shipping & Handing Fees at Customer's Expense, | 
[Los inning thet of serice wil be dh assistance 


DESCRAMBLERS.. CONFUSED? Well Ex 
plain All Your Options. All Models Available 
Quality Service. Open 6 days, Mon Sa 
9:00a.m.-8:00p.m. SUNSTATE ENGINEERIN 
1-800-717-1575 


DESCRAMBLE CABLE WITH SIMPLE CIR 
CUIT. EASY TO BUILD. COMPLETE UNIVER 
SAL KIT WITH FREE BULLET hodie 
$20.00. 1-800-522-8053. 


FREE CATALOG- NEW TECHNOLOGY 
BREAKTHROUGH- T.V. CONVERTERS “ 
DESCRAMBLERS SAVE $1000's. 
CALL NOW. MEGA 1-800-676-6342 j 


SECRET CABLE DESCRAMBLERS! Buil 
your own Descrambler for LESS than $12.0f 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. BO: 
NUS! Outrageous Report showing how peopl 
steal electricity without getting caught. Seri 
$10.00 to: INFORMATION FACTORY, Р.О 
Box 669, Seabrook, Texas 77586. For VISA 
MC, C.O.D's, 1-281-922-3512 Any Time! 


SHH... BEST KEPT SECRET- INCREDIBLt 


Wholesale Prices on Descramblers. BUYER’ 
ASSOCIATES, 1-800-889-5139. 


TECH SUPPORT ELECTRONIC! 
1-888-273-1349, Basic cable TV converterg 
personal security equipment. Money- back guar 
Free catalog. 


TURN ON CHIPS 
LOWEST PRICES 
1-800-615-9221 
NO FL. SALES 
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CABLE T.V. 


"By ect Fo e Weser 
We wil ITCH or BEAT ay Мне е SAVE $$$ 
* locom * Pioneer * Jerrold * Zenith * Century * Ponasonic AND MORE 
Weleome? 1 YEAR GUARANTEE 
rete зо DAYS MONEY BACK 


VISUAL CONCEPT 1-868-638-4444 


DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yoursel REFILL IT 
Ws easy SAVE OVER 75% 


THE CABLE STORE 
Cable TV Converters & Descramblers 
ABSOLUTELY THE 
LOWEST PRICES 


NOBODY BEAT US! 
AII Brands * Money-Back Guarantee 


1-800-390-1899 


TEST CHIPS, GUARANTEED QUALITY. $30- 
| $40. TECHNICAL SUPPORT, QUANTITY DIS- 
\; COUNTS. TELECHIP, 1-800-793-7567. 


INCORPORATED. Order or Intormation 
> Фр (SER 
ЖЕ n qu ses. 


SURVEILLANCE-COUNTERSURVEILLANCE 
WE HAVE EVERYTHING! Catalog $5.00 
Р.Е. Box 930024-S, Norcross, GA 30093 


Infinity Xmtr - Us 


phone to monitor your pre 


"The Ultimate Cube!” External Test Activa- 
brands, works everywhere. 


30 DAY TRIAL 


* TV Cable Converters | 
* “Full Viewing” 


* Descramblers 


j UNIVERSAL DESCRAMBLER. $129.95 + $5 

| SIH. VISA’ MC/ AMEX. FREE CATALOG. 
Electroman, Box 24474, New Orleans, LA 
70184. (504)482-3017. 


CATALOGS 


Time Machines. Levitation. Teleportation. Invisi- 
bility. Details. $2.00. DWFRENCH, POB 
7 2010(AVPS), Sparks, NV 89432. 


ADVANCED SCIENCES 

"25th Century Technology Today" 

Time Travel - Invisibility - Levitation - Ra- 
dionics - Mind Power Devices - Hidden 
Technology - Courses - Hundreds of Prod- 
wts! Catalogue $4.00 


M COMPUTERS/SOFTWARE 


L FREE CATALOG. IBM Compatible Shareware. 
CALOKE INDUSTRIES, Box 18477, Raytown, 
MO 64133. 816-478-6185 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 


other calls. upk 
TELCONI Plans 
TELCON1O - Ready to Use 


E2Xtended Play иш 

Telephone Taping System 

18 пе tape time ТАРЗОХ - Ready to Use ....... $84.50 
J Ready ts Yap) 


aser Pens 
LAPN64 - SUPER BRIGHT! 
15 mw equiv, 2000 ft...$39.50 

+) + LAPNB3 - ULTRA BRIGHT! 
30 mw equiv, 3000 ft... $99.50 

ха wring pen wih 

standard ген 

57950 


HYPNOSIS 


Comtrel 


ALL many 


NEW i 


ELECTRONIC 
Mind 


Generate Highly Effective Stimuli that can n 


. $14.95 


HYCON1 System Plans & Воск... 


п MC, Visa, Check, Cash, COD 
INFORMATION ‘Seed or Fax Orders Te: Dept PS8 
>. PO Box 716, Amherst НН 03031 

Orders 800-221-1705 51572548 18508773) 


[7i s ix be Wib! Нуренов 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152 (801)-487-3823 


TELEPHONE 
SURVEILLANCE DEVICE 
W/12 MR. RECORDER. 
Adona can о i corn ae эйе, 
‘ats $99.05- 500 Tenere алимаа 
ect $19.95. v aerae 

VERY POWERFUL FM TRANSMITTER 


anerte Uo 1o Sv no c 19.95. 
For сополга 50 pape сизо амес 
VF tears Битва А Carte 
Залива ич much rore Sand $390 
a 0725-1006 


USI CORP 


PO Box PS2052 Melbourne FL 32902 
COD'S OK 


tax” 


The Most Extraordinary Spy Catalog in the 
World! On the intemet 


http://www.spectre-press.com 


"We sell LASERs for experiments, ight-shows. 
а Industrial applications. Leam about АЗЕ? 
with our plans, books and kits. 


CALL FOR YOUR FREE 
LASER CATALOG TODAY? 

TEN 175-9343 
998] 126-4287 


DO-IT-YOURSELF 


UNUSUAL PUBLICATIONS! Strange stuff 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


Surveillance Devices ! 
" 12 Hour Telephone Recorder 
High quality. long - play! 
pedes baee 


тн 
$99.95 „о элопасау unen prone s used 
[Smallest transmitters offered anywhere! 


MD-250 Tiny & Powerful Room Transmitter Kit 
Micro Dot the size of a dime! Professional quality 
t^, Crystal clear reception on any FM radio 


Telephone Transmitter Kit 

haen in a duoi moduler adaptor 
ransmis both sides of conversation to 
[any РМ radio up to 1/4 mie, "Snapkt" 


Олга miniature video! 
r cameras hidden in smoke 
sosog 77 atan or alarm ciock - your choce. 


«Hen quae B/W we 420 ines. Bret 
$189.95 ea. sta ai tutt of азо and vaco 


En кезөө 1 800 594 1047 


Oc. MO he shipping 
7490. Intemet- http://www. why net /home/sr 


'Seymor-Radix Inc. Box 166055-P Irving, TX 75016 


SURVEILLANCE 


Ultra-Miniature Pinhole Camera 
wlaudio $199.00 * Hidden Video 
* Wireless Video * Electronic Kits 
* Shotgun Mics * Vehicle Tracking 
* Voice Changers * Bug / Phone Tap. 
Detectors * 7 & 16 Hour Telephone 


Recording Systems. 
* Locksmithing * And Much More!!! 


Wholesale / Retail 
FOR CATALOG SEND $ 5.00 TO: 


SPY OUTLET 


POBox 337. Buffalo NY 14226 (716) 691-3476. 


DUCATION & INSTRUCTION 


A FREE VIDEO External BA/BS, MS/MBA, 
PHD/LAW. Financial aid, (800)471-3776, LA 
SALLE UNIVERSITY, Dept. #776, Mandeville, 
LA 70470-4000. 


BECOME AN ELECTRICIAN. APPROVED 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.., ATLANTA, GEORGIA. 800-362-7070 
DEPT. TEB109. 


BECOME A PROFESSIONAL LOCKSMITH. 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.I., ATLANTA, GEORGIA. 800-362-7070. 
DEPT. LKB109. 


EDUCATIONAL & HOW-TO VIDEOS. Huge 
Selection For Children and Adults. Call Now For 
Free Catalog. Total Marketing Services: 
1-800-469-7977, x. 85688. 


ENGINEERING TECHNOLOGY DIPLOMA. 
Paralegal, Business, 45 Careers. Experience 
Counts. Antioch, Box 148-A, Alberta, VA 23821 


GAMBLERS! YOU CAN'T LOSE! Try most 
Successful method ever. Free information 
1-800-341-5446. 


HOME INSPECTION. Study Course. FREE 
Literature. HRS, PO Box K, Chester, VA 23831. 
(800)494-6775. 


LEARN ELECTRONICS. HOME STUDY. OUT- 
STANDING CAREERS. FREE LITERATURE. 
P.C.D.l, ATLANTA, GEORGIA CALL 
800-362-7070. DEPT. ELB109. 


EDUCATION & INSTRUCTION 


LEARN PC REPAIR- TROUBLESHOOTING, 
SERVICING. HOME STUDY. FREE LITERA- 
TURE. Р.С... ATLANTA, GEORGIA. 
800-362-7070 DEPT. JJB109. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, Р.О. 
Box 701449, Department PS, Dallas, TX 75370. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
P.O. Box(PS) 2133, Beverly Hils, CA 
90213-2133 


PRIVATE INVESTIGATOR HOME TRAINING. 
Plus, 113 SELF-EMPLOYED INCOME OPPOR- 
TUNITIES. FREE INFORMATION. 
1-617-721-4292. GLOBAL, 171C PARK ST., 
STONEHAM, MA 02180. 
hitp://www.pvteye.com. 


U.F.O. TECHNOLOGY. Space Propulsion. Aut- 
horative book, $15.95, postpaid. Details, $1.00. 
U.F.O. TECH, Box 49088, Ogden PO, Calgary, 
Ab., T2C 2NO, Canada. 


UNIVERSITY DEGREES WITHOUT CLASSES. 
Bachelors, Masters, Doctorates. Accredited, 
inexpensive, convenient, Free brochure. 
BEARS' GUIDE, 6923-PS Stockton Ave., El 
Cerrito, CA 94530. 800-835-853! 


University Degrees! Economical home study 
for Bachelor's, Master's, Doctorate, licensed by 
the California State Council for Private Pos- 
‘secondary and Vocational Education. Pros- 
tigious faculty counsels for independent, in- 
dividulaized, ata-distance education. Free 
information: Richard Crews, M.D.(Harvard), 
President, Columbia Pacific University, Оер! 
2R52, 1415 Third St., San Rafael, СА 94901: 
800/552-5522 or 415/459-1650. 


ELECTRONIC SUPPLIES 


& EQUIPMENT 


ELECTRONIC Project Kits. 1-888-GO-4-KITS, 
www.qkits.com 

QUALITY KITS, 292 Queen St, Kingston, On- 
tario K7K 188. 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT 


INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 


1-800-467-5566, EXT. 8068. 
STOP! NEED A JOB? ASSEMBLE EASY 
CRAFT PRODUCTS FROM НОМЕ! 
1-800-377-6000 EXT.6055. 


HELP WANTED 


EARN MONEY Reading books! $30,000/yr in- 
соте potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


GREAT EXTRA INCOME! ASSEMBLING EASY 
CRAFT PRODUCTS AT HOME! GUARAN- 
‘TEED! 1-800-377-6000 EXT.6050. 


HOME COMPUTER USERS NEEDED. $45,000 
income potential. 1-800-513-4343 Ext.B-20025. 
Call for details. 


HOME TYPISTS, PC users needed, $45,000 
income potential. Call 1-800-513-4343, Ext. 
B-20025. 


— — HÓ— À 
EYE CARE 


20/20 WITHOUT GLASSES! Safe, rapid, non- 
surgical, permanent restoration, 6-8 weeks. 
Airline pilot developed. Doctor approved. Free 
information by mail: (800)422-7320, ex. 362 or 
(406)961-5570. Fax: (406)961-5577. 
http:/www.visionfreedom.com 

SATISFACTION GUARANTEED. 


FINANCIAL 


DEBT CONSOLIDATION FREE! Cut payments 
up to 50%. Reduce interest. Stop collectors. 
Immediate Confidential Help. NCCS Nonprofit. 
1-800-955-0412. 


FEDERAL LOANS for small business now 
available. Call 1-800-777-6342 for free details. 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 
GrantFinders, 5871 N. University Drive, 4303, 
Tamarac, Ғ 33321 


FREE GOVERNMENT GRANTS! BILLIONS. 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(619)599-3502 


GOVERNMENT LOANS 5X YOUR ANNUAL 
INCOME. FREE INFORMATION. MAIL NAME 
AND PHONE NUMBER TO: ROBERTS AS- 
SOC., 139 NORTH RAYMOND, #131, FUL- 
LERTON, CA 92831. 


MONEY AVAILABLE NOW! Let the Government 
Finance your business idea. Satisfaction Guar- 
anteed! 1-800-226-3601, ext. BF6050 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST, CUT PAYMENTS, RE- 
STORE CREDIT. CALL 1-800-SAVE-ME- 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
i's no problem! Licensed/Bonded since 1977, 
Applications to $50,000. Not loan company. 
Town & Country Acceptance, 


FISH/PETS 


LIVE SEAHORSES. One pair $12.90. Two pairs 
$18.90 postpaid. Live delivery guaranteed. 
Check/ MO. Visa/ MC. SEAFARM, Box 143103, 
Miami, FL 33114. (305)667-4238. 


FOR INVENTORS 


FOR INVENTORS 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DONT BE FOOLED BY PHONIES. 
Free patent information- “Patent, Develop, Mar- 
ket Your Invention.” Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879, 
(516)499-4343, 1-800-242-9853, 
HTTP/WWW.PTO-AG.COM 


DON'T BE FOOLED! CALL OUR INVENTORS 


CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


Have a Bright Idea? 
now OWN IT tor оту..$89 


Created by Gene Scott, Reg. Patent Agent 
and Founder of Inventors Forum, Irvine, Cal. 


"Provides "patent pending" status 
"Easy, quick to do 
"Avoid attorney fees 


“Filing fee is only $75 


Do-It-Yourself ACTION КІТ” 
Provisional Patent Application 
(Congress: June '95 simplified application) 
Kit Incl. Video, Workbook, Examples, Forms 


Patent Law & Venture Group 
1-800-7-4-Patent 1-800-747-2836 


DON'T MAKE MISTAKES! EXPERT PATENT 
ATTORNEY'S REPORT ANSWERS 30 CRU- 
CIAL QUESTIONS. (We sell only information 
not services.) $24.50. Infogroup, 3000 Whitney, 
Suite 274, Hamden, CT 06518-2353 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


HELP AVAILABLE. ENGINEERED НЕ- 
SEARCH, DEVELOPMENT, MARKETING. 
PATENT PENDING THIRTY DAYS GUAR- 
ANTEED. 1-800-841-1708. 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER | 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE. 
U.S. & FOREIGN PATENTS 
PATENT AND DEVELOP IDEAS WITH 
| | THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
| CONFIDENTIAL ADVICE AND FORMS. 
| INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
| PRODUCTION & PROTOTYPES: 
| Also Specializing In Copyrights & Trademarks 
Associates located near Patent Office 
CREDIT CARDS ACCEPTED + SAT/SUN HOURS. 


MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 426,755 
171 STILLWELL LA., SYOSSET, NY 11791 


| TOLL FREE us/cANADA 800-367-7774 
Toll Free FAX - US & Canada 800-367-7773 
| International Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent @ genie.com 


#1 INVENTOR'S CHOICE. Renowned Experts 
Are Ready To Help You Decide What To Do 
With Your IDEA! Patents, Business Plans, 
Marketing, Prototypes, SEED CAPITAL! Step- 
By-Step Guidance From Invention To Market 
Pay Only For The Services You Select From 
Repulable, National Speakers and 


Experts. (800)488-0888, (303)427-7600 For | 


Free Brochure and Consultation. 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers complete product development 
and patenting services using proven methods. 
‘Success stories available... 1-800-677-6382 or 
htp:/www.inventegrationworks.com/ 


INPEX- World's largest invention expo! 1500 
inventions expected from 35 countries. May 
1997. Attend/ Exhibit! 1-800-422-0871. 


Inventions, ideas, new products! Presentation 
to industry/ exhibition at national innovation 
exposition. Patent services. 1-800-288-IDEA. 


INVENTOR'S DIGEST. America's #1 Inventors" 


Magazine since 1985.  $22/ year. 
1-800-838-8808. 
INVENTORS. "URGENT MESSAGE* FROM 


WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12. 


INVENTORS — NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION/ 


MARKETING METHOD! NONPROFIT OR. 
GANIZATION. FREE — INFORMATIOI 
1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


FOR INVENTORS 


REGISTERED PATENT ATTORNEY. 33 Years 
Experience. Masters in Engineering. John 
Maier, Ill, Main Street, Вох C-1, Fleisc- 
hmannsNY 12430. 1-800-230-9496, 
914-254-5322. FAX: 914-254-5324 


S.E.L.L. YOUR IDEA... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


GARDEN/LAWN CARE 


HOT NEW PRODUCT FOR YOUR SPRINKLER 
SYSTEM. MOISTURE SENSOR CONTROLS 
VALVE AND SAVES UP TO 60% IN WATER 
USE AND SAVES MONEY. $49 PER ZONE, 
MONEY BACK GUARANTEE. FREE INFOR- 
MATION. 800-366-5325. 


WOOD CHIPPERS: Best PTO chippers man- 
ufactured, literature kit #ML16-19, video kit 
#XM16-19. (404)768-9488, (800)267-9450. 


GIFT IDEAS 


VALENTINE'S GIFT. Name a Star For Your 
Honey Star. Registration $33. 1-800-275-9515, 
ext 101 


GOVERNMENT SURPLUS 


UPDATED BOOK GOVERNMENT seized cars, 
trucks, boats, computers... Buy dirt cheap! 
(212)722-6394, ext. 282. 24 hrs recorded in- 
formation. 


HEARING AIDS 


Hearing Aids. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound. FREE 
Info. 


HEARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
Box 31, Alpine NY 14805 1-800-260-4135 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation (800) 323-1212. Lloyds - PSC. 


FREE CATALOG! 
New Hearing Aids 


MINI CANAL g i 
BTE 


45 Day Trial eHuge Savings 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING, 
201R31 Ohlo St., 


Brookport, IL 62910 


HOME SECURITY 


WATER ALARM - Detects water. Placed in 
basement or near water heater. $19.95 plus 
$2.50 S&H. C&A, 130 George Street, #203, 
Bensenville, IL 60106 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C., 
Ph.D. Associates. 1-800-546-2649 


"PAY ON SALES MADE” We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 407-626-0688. 


QUALITY, Confidentiality. AFFORDABLE pat- 
enting and industry presentation. FINANCING 
AVAILABLE. Free information 1-800-501-2252. 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience. Donald 
Kettlestrings. 1-800-966-7577. 


INVENTIONS WANTED 


HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627. Kwuntong, Hong Kong. 


INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC area. 
800-876-6670, J.P. Halvonik 


Inventors: If you have an invention for sale or 
license, call for free booklet explaining how we 
can help you. 1-800-537-1133, Kessler Sales 
Corporation, C-7-IW-7, Fremont, Ohio 43420. 


INVENTIONS WANTED 


INVENTORS: The Concept Network represents 
inventors who want to PATENT and MARKET] 
their new product ideas. Call 1-800-835-2246 
Ext 144 for free information kit. 

~ 
NEW IDEA? Very effective low cost process fo} 
protection and introduction to industry. 


1-800-446-4264. 


-KITES yx 


FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! 
і Into The Wind e (800) 54-0314 


1408-P Pearl St., Boulder, CO 80302 
kem == == — —— — — wl 


LOANS BY MAIL 


DEBT CONSOLIDATION. NO ONE REFUSED# 
FREE APPLICATION. CALL: 800-441-3012, 
GLOBAL 24 HOURS. 


` 


\ 


SIGNATURE Loans, must have checking ac. 


count & steady job. Call 1-800-445-0680. 4 


MAGIC/NOVELTIES 


PROFESSIONAL MAGIC! Huge Catalog, over 
1.000 Tricks and Books. $6.00, Hank Leeg 
Magic Factory, Dept. PS2, 127 South Street, 
Boston, Massachusetts 02111 


eee RN 
MATTRESSES 


NEW, BEST BACK SUPPORT, Lowest Pres- 
sures, Patented Swedish- Foam/ Leverspring 
Mattress. FREE Sample. Also: Airbeds, Water- 
beds, Adjustable Beds. WWW.STROBEL.COM, 
1-800-457-6442. 


Em 
МЕМ $ WIDE SHOES 


EEE-EEEEEE, SIZES 5-13 
* High quality 


1-800-992-WIDE 


HITCHCOCK SHOES, INC. 
Dept. 46B Hingham, MA 02043 


MONEYMAKING 
OPPORTUNITIES 


$80,000 FROM ONE ACRE! Grow GINSENG. 
BSASE. LEE'S, 5712-PS2 Cooper Rd. 
Indianapolis, IN 46228. 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711 


CREATE PROFITABLE 900 NUMBERS. АС? 
CURATE INFORMATION. ENRICH, 1568P W. 
GOVERNMENT, BRANDON, MS 39042. 


MOTORCYCLES/BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Auxi- 
liary Power Supply Fits Bicycles, Recumbents, 
Fold-ups, Easily. Aluminized System Out- 
powers, Outclimbs, Outpaces Competitors. Free 
Brochure. 406-245-5380 


NEW PRODUCTS 


LOTTERY WINNING SCIENTIFICALLY! COM- 
PUTER SCIENCE BREAKTHROUGH!!! $7.95/ 
SASE For Information. MICROCENSE, Box 


661, D3A1, Warren, MI 48090. 
2 эт 


NEW PRODUCTS 


WHY KNOT your extension cords? Push- on 
connector holds weather tight, fits all. Sample 
and brochure $4.95. Cord King, P.O. Box 233, 
‘Scandia, MN 55073 


Build It Yourselt 
Front End 
Loader 


CAD 
LOADER 


2 


Plans to build and use 
* No machining 

< Under $700 lo build 

"т use over 2 years 

+ Kit Available 


du. 


PO. Box 606, Dept. S -Dalevill. VA 24083 : 1-800-517-5257 


OF INTEREST TO ALL 


GROW TALLER! Results Are Astonishing. Re- 
rt and Order form $4.95. SHARP LABS, 100 
lew State Hgwy, Suite 292, Raynham, MA 
02767 


MEET PENFRIENDS WORLDWIDE! FREE DE- 
TAILS! PIC, BOX 461873-PS, LOS ANGELES, 
yA 9004 


х OILS/LUBRICANTS 


AMSOIL Synthetic Lubricants and Filtration 
Wroducts. Buy Direct. Free Catalog. Call 


1-800-782-3264. 


E PLANS/KITS/BLUEPRINTS 


Pome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video - Natural Spaces 
800-733-710 


Y 
UNDERGROUND HOUSES! Stock plans 
available from 2 books. $40 featured 15 times in 

“POPULAR SCIENCE. By award winning ar- 
chitect, Charles Woods. Mastercard/Visa. 
Phone/Fax: (717)253-5452. 


"WOODWORKING SOUTHWEST STYLE" 
PROFESSIONAL DESIGNS INCLUDE 36 
PLANS FOR MAILBOX, WINERACK, BIRD- 
HOUSE, TABLES, DOORS AND MORE. DE- 
TAILED BOOK $15.95 TO: A-PRO DESIGN 
STUDIO, Р.О. BOX 20578-PS, SEDONA, AZ 
*86341. 

http;/www.epcnet.com/apro. 


Bul your own strong concrete 
Monolithic Dome“! Offices, 
homes, sheds, cabins, 
motel units, and more 

М Builders 

Needed 
Free Brochure or $19.95 Video + $$ s/h * ww mondo 


Monolithic Dome" (800)608-0001 


Monolithic Constructors, Ic. * PO Вох 479-5 * ll, TX 76681-0479 


9 


" 


CASTOLITE Liquid Plastics. Crystal clear, col- 

рг. For casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $3.00 refundable. 
*CASTOLITE, Dept. 978/PS, 4915 Dean, Wood- 
stock, IL 60098. 


Cute: plast compounds, techniques, 


sources. Free information: Castcraft, Box 


17000(V96), Memphis, TN 38187-1000. 


REAL ESTATE 


VBARGAIN HOMES - Foreclosed, HUD, VA, S&L 
Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-800-513-4343 Ext. H-20025 for list. 


CALIFORNIA. Acreage. Lots $50 down. $50 
l'monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


MONTANA & WYOMING 
‘Trees, Creeks and Wildlife. 35 acres staring at 
only $14,900. Many other properties and sizes | 
available. Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. 
Call today for free information & photos. 

Rocky Mountain Timberlands 


1915 East Main + Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 « (406) 586-8088 


Call Toll Free: 1-800-682-8088 


REAL ESTATE 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887. (4JG6) 


GOV'T FORECLOSED HOMES FROM pennies 
on $1. Delinquent Tax, Repo's, REO's. Your 
area. Toll free 1-800-218-9000 Ext. Н-6586 for 
current listings. 


LET THE GOVERNMENT PAY for your new or 
existing home. Over 100 different programs 
available. Free recorded ^ message. 
707-448-3818. (8JG6). 


SATELLITE TV 


OBTAINING SOUND for your VCII and VCII 
PLUS is easy. No codes needed. Also DSS 


TEST CARD information. ^ Details. 
1-800-211-5635. 
SATELLITE TELEVISION PAYS! Minidish 


Sales force needed. STAR VISION DIRECT. 
1-800-899-9707, 8am - 10pm Pacific. 


SCIENCE & CHEMISTRY 


LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS CATALOG 
$5.00. ADVANCE SCIENTIFIC 954-327-0900. 
2345 S.W. 34TH STREET, FORT LAUDER- 
DALE, FL 33312. 


20-160 acre claim program still available, get yours for 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by-step 
package including maps, telephone helpline, filing 
forms, etc. send $20; or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port 
‘Angeles, WA 98362-0336 (this is not Homesteading, 
its much easier and only costs $1. per acre). 


NORTHERN IDAHO. 5-10-20 ACRES. Beautiful 
Northwest forest and lake country. Hunting, 
fishing, recreation, retirement. FREE brochure. 
NATIONAL ASSOCIATED PROPERTIES, 
1111-C Sherman, Coeur d'Alene, ID 83814, 
208-664-8161 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. MAILPOST, 
2421PS Pratt, Chicago, Illinois 60645, 
773-764-0100, 800-890-3199 
hhttp://www.netcom.com/~mailpost 


ROBOTICS 


* KT BOOKS e PLENE e 

VIDEOS « MODELS « MORE!» 
(REQUEST дук FREE CA ав) 
juu .FODDISTOFE CER 


Order "CUSTOM MADE" 


RUBBER STAMPS 


ШЫ cn UPTO4LINES "$5995 


рг к= 
THOUSANDS OF SATISFIED CUSTOME! 


FAST SERVICE - Your Order Shipped in 5 Days! 


LITY Stamp 30K 


SATELLITE TV 


BEST PRICING on 18° satelite TV systems for 
home and RV. DISH Network programming, 
multi-room viewing options, accessories. Call 
SKYVISION, 800-500-9264 

wWww.skyvision.com 


FREE CATALOG. World's Best Selection List- 
ing Books, Videos, Software On Satelite TV. 
(800)483-2423. 


FREE BUYER'S GUIDE! 


KEEP 
YOUR SYSTEM > 
RUNNING 


800-334-6455 Int'l 218-739-5231 


GET YOUR FREE ISSUE NOW! 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 


Laboratory Supplies, Microscopes, Scales, 
Glassware, Chemicals Small Quantities. 
Catalog $5.00 Chem Lab Supplies, Dept PS 
1060-C Ortega Way, Placentia CA 92670. 
714-630-7902 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS, CHEMICALS . SUP- 
PLIES "GLASSWARE" INSTRUCTIONAL 
BOOKS, MANUALS, VIDEOS. "HUGE CATA- 
LOG" $2.00. PYROTEK, Р.О. BOX 1, 
CATASAUQUA, PA 18032. (717)256-3087. 


ROLL- YOUR - OWN Rocket Engines and Save 
75%. Free Catalog. Digatek, Suite 105B, 2723 
West Butler Drive, Phoenix, AZ 85051 


Space Compass. Two experimental instruments 
оп motion in space. $9.95: Salvo Distribution, 
P.O. Box 1733, Summerville, SC 29483 


SCIENCE & HOBBIES 


OBSERVE HALE- BOPP with your new tele- 
Scope from DrNeutrino. For information. 
http;//www.DrNeutrino.com/COMET.htm 


STAMP COLLECTING 


1,000 STAMPS, $2.95, Guaranteed Worth 
Over $30 at International Catalog Prices! All 
Different. 55 Countries! Money Back. Other 
stamps to buy or return. Kenmore OP-417, 
Milford, NH 03055 


300 Breathtaking Stamps. $1.00. Plus fantastic. 
approvals!! NeoTrends, SB97, Box 982F, To- 
ronto, Canada M4Y2N9. 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


FREE WORLDWIDE PACKET. Exciting, colorful 
Penny approvals. Froehlich, Box 177B, Pine 
River, WI 54965. 


————— 


TOOLS & MACHINERY 


HARD TO FIND Supplies/Suppliers List. $2.00. 
SASE: B&K InfoServe, Box 32429, San Jose, 
CA 95152-2429. 


LATHES 


“Starting at $ 410 
p |^Mills «Metals *Books. 
p uem «Precision instruments 


Free Catalog 


Build It Better With Blue Ridge! 
«The brands you know 
«Тһе quality you want 
Prices you can affo 
For Free Machine Tool Catalog & Info 
|Blue Ridge Machinery & Tools. 


|04) 5623538. 
O. Box $36-PS Hurricane WV 25: 


VIRTUAL REALITY 


DO-IT-YOURSELF VR 

Your Own Virtual 
nd Share Th: 

Milllon Pe 


with 10 


Qm hon Te a Your n Vi Ry Vi пова оза aay 
(caver yur rt on Your AC or put Pars on Pw ere Oe ooo 


у г лет your merits wth your РС montor od уі or wt 
Oa sang ow eatem Vi copre 


Cover Pas 5 Ш! ma 
Ж Aun he no 


na IR 


ошын Vi 
Virtua! Realty An Exploding Technology 


Viersen recor eo cercare 


Fodox Overnight Air 148 | 


1-800-951-7100 [72:7 | 


Fax Onoens 619-485-0429 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for seplics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


Penny Stamp Approvals, Regardless Catalog 
Kloster 18289 Bunny Drive, Jamul, СА 91935. 


TELECOMMUNICATIONS 


Refurbished Namebrand Cordless phones at 
huge savings, call 1-800-934-7015 for current 
models. 


FREE, unlimited talk tme. Anyone. Anywhere. 
Anytime. Guaranteed. No monthly or per- 
minute charges. Absolutely legal!!! The 

29 secret cell-phone companies dont want 


anybody to know. For complete details & 
|compatible-model list send $9.95 & SASE 


[J nformatior 
dergroun: 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $135.75. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


530 Showers Or. (7-286 
Mt. View, CA 94040-1000 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


Е Home Appliance 
| Purifies Your Tap Water 


| Free Catalog 1-800-874-9028 
\ | Waterwise" Inc 
{| PO Box 45984 Center Hil FL 33514-0459 


Popular Science reserves the right to 


refuse any advertising order. Only 
publication of an advertisement shall 
constitute final acceptance of an 
order. Publication does not consti- 
tute an agreement for continued 
publication. All orders are subject to 
the applicable rate card, copies of 
which are available upon written 
request sent to the address provided. 
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LOOKING ВАС [3 


California 
Burial Mound 


Тт) EXCAVATION of a 
i] burial mound in the 
Santa Clara Valley resulted 
in the discovery of some 30 
skeletons. Of exceptional 
interest among them was 
the skeleton of a very old 
Indian, whose vertebrae 
had grown together so as 
to cause a terrible defor- 
mity. One of the arms had 
been broken and most skill- 
fully reset, telling us that 
the former inhabitants had 
advanced far enough in civi- 
lization to care for the old and decrepit members of their lit- 
tle society.—February 1897 


How Phonograph 
Records Are 
Made 


THE manu- 

facturing of 
records is tremen- | 
dously exacting. Fifty 
percent of the wax- 
coated glass disks are 
rejected before reach- 
ing the cutting room. 
Some of the steps are 
shown here: (1) Liquid wax is 
poured on a preheated glass 


AFTER years 

of experi- 4 
ment, naval engi- 
œ neers have invented a method 
Ё by which airplanes can be cata- * 

pulted from a boat deck. The catapult consists of a 
grooved track about 50 feet long on which the craft sits, 
clipped into a cradle. When an engine is started, the cra- і 
dle and plane move down the track at a rapidly accelerat- l 
ing speed. At 50 feet, the speed reaches 48 miles per hour, | 
the cradle is stopped by pneumatic brakes, the clips are re- 1 
leased, and the plane is hurled into the air.—February 1922 | 
Today's aircraft carriers use steam-driven pistons to 

launch planes down 250-foot catapults and into flight at ? 
about 150 mph. Electromagnetic and other technologies are 
under consideration for future generations of carriers. 


Liquid Crystal 
Displays 
NOW YOU see 
them, now you 
don't. LCD digits mate- 
rialize like visions ina |) 
crystal ball. Liquid-crys- 
tal substances look like col- 
orless, transparent liquids, yet 
they can manipulate light waves like solid crystalline ma- 
terials. This amazing way of displaying numbers has hit the 
electronics industry like a bombshell.—February 1972 


plate; (2) the hardened disk is à 
placed in a vacuum chamber Two-Minute Car Washer 

to be "sputtered" with an ex- 

tremely thin coat of 24-carat WHEN A CAR EMERGES, SHINY AND clean, from this tunnel of tubes, it has spent no i 


gold; (3) grooves are centered 
and a lever punches a hole. 
—February 1947 
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more time in getting a bath than it would in getting its gas tank filled. Air from the 
pipes evaporates all moisture after the car has passed through a stall (extreme right), where 
it had a once-over with soft, water-flushed brushes.—February 1947 


" You can switch down 


7 


> 


to lower tar 
and enjoy 
satisfying taste. 


SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 


TELL YOUR BUDDIES YOU JUST GOT | 
A 4,100-LB. POWER TOOL. i 


The right tool for the right job. That's the Toyota T100 Xtracab truck. With its 190-hp V6 engine 
this full-size workhorse has more standard towing and payload capacities than Ford and Dodge: 
Add to that a welded steel cab and a rugged double-walled bed and you've got one tough truck 


with a surprising level of comfort and sophistication. Toyota Trucks. Always come through. 


Ф) TOYOTAT100 


I love what you do for me 


